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Death of the Hon. A. M. Norton. 
tS. 

With deep regret we report the death, at his home in Nashua, N. H., 
on the morning of the 13th inst., of the Hon. A. M. Norton, Treasurer 
and Manager of the Nashua Light, Heat and Power Company, ex- 
President of the New England Association of Gas Engineers and ex- 
Mayor of Nashua. 
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THE FAIR FUND. 


PSO 

As was briefly said, in a postscript to our last issue, the Chicago Gas 
Companies have subscribed the sum of $5,000 to the Fund, and the Gas 
Industry Council are very much encouraged at this practical evidence 
that the Companies which are to be most directly benefited by the Fair 


sible to what seems to us and to the Council to be the duty of all. This 
subscription does away with that which has been a tenable objection on 
the part of those whose lukewarmness was in the belief that he who 
would enjoy the dance most should be the first to see that the violinist’s 
pay was well assured. We have now little or any doubt that the New 
York city Companies proper will speedily come forward with a reasona- 
ble total to assist in putting the Fair Fund at high water mark. Many 
have been waiting for the Chicago Companies to put themselves on re- 
cord, and of those that waited we believe the New York Companies were 
the ones that waited most placidly. Apart from the Chicago subscrip- 
tion, the additions to the list during the week were not numerous, but 
they are significant, even though the amounts are relatively small. If 
those who have not subscribed will be even correspondingly close to the 
amounts handed in by the Troy (O.) Company, and Mr. Bredel, the high 
water mark will be speedily reached. The exact state of the Fund, up 
to the evening of July 13th, is appended : 


ee Oe es, By iv oe. din ce ycccaccccccccoeces $14 00 
‘* 9, Chicago Gas Companies, Chicago, Ills............. 5,000 00 

‘* 9, Fred. Bredel, New York and Milwaukee...... .... 150 00 
PRU HE dude Gxeewascn eich cacseceeut dates $5,164 00 

Amount previously published................ 60,581 28 

Grand total (to July 14)...........2...ceeeees $65,745 28 





Berore taking current leave of the subscription matter we would like 
to call the attention of our readers to some of the opinions entertained 
by our esteemed and solemn and dyspeptic contemporary, the Journal 
of Gas Lighting, Water Supply, &c., regarding the possible failure of 
the Gas Industry Council to secure the money necessary ‘‘for a grand 
combined national gas industry exhibit at the Chicago Exhibition.” As 
usual, the descendant of Bacon (he whose keen philosophy was penned 
in English pure), who occupies the editorial place on the aforesaid Jour- 
nal, &c., has his usual dyspeptic fling (likely the result of an overdose 
of prawns and tea at some old ladies’ garden party, on the previous eve- 
ning) at Yankee newspaper writers and their style of communicating 
with their readers, and then gives vent to a thinly-disguised chuckle of— 
we cannot say satisfaction, since it is odds-on that the aforesaid descend- 


~| ant of Bacon is rarely even satisfied with himself—gratification that the 


Yankee gas men are likely to fail in their attempt to have a combined 
exhibit at the Fair on a scale commensurate with the magnitude of our 
American gas industry. Poor, fog-enveloped, dear old boy! We bear 
you no ill-will—neither for the sneer nor for the chuckle ; but we 
(speaking for the gas industry of America in as positive a manner as 
possible) shall have again to disappoint you. The gas exhibit shall be 
an accomplished fact, despite the attempts of any and all who oppose it, 
from and on any grounds whatsoever. To use another of those meta- 
phors that so sorely try our prawn-filled criticaster’s sense of the direct in 
composition, we beg, and without humility, to remind him that Yankees, 
when they cannot secure a whole loaf, are never disposed to slight the half 
of the bread. Itis merely a matter of a percentage of the total; and the per- 
centage of nourishment, whileit may be less in quantity, is nevertheless 
fully up to standard in quality—so, if we cannot have what our desires 





of itself, and by the proposed special gas exhibit as well, are not insen- 


seemed to call for in the first instance, we can and will meet our needs 
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in theend. And by way of calling Bacon’s (or, rather, Bacon’s des- 
cendant) attention to the difference between Yankee and British prac- 
tice and profession in the matter of establishing and conserving 
fraternal relations, in the gas industry, for instance, we have merely to 
say that the respective examples are about like this. Al] well-regulated 
bodies have differences, at one time or another, which differences, when 
they arise in America, at least, are settled by the will and edict of the 
majority ; but the same rule does not seem to apply to Great Britain, 
the proof of which exists, for instance, in the fact that two National 
Associations of Gas Managers exist there. Our Baconian descendant 
is largely responsible for this, and the party whose cause he championed 
was largely in the minority. That party could not rule, failing which 
that party exerted all its energies to ruin the majority !_ In this broad 
country such fraternity (?) would be laughed down. However, we 
make this reference merely to emphasize the fact that neither party feel- 
ing at home, nor foreign sneers will ultimately affect for permanent ill 
the proposed ‘‘ grand combined national gas industry exhibit at the 
Chicago Exhibition.” 








BRIEFLY TOLD. 
ciliata: 

THE REAPPOINTMENT OF COMMISSIONER BARKER.—It is with genuine 
pleasure that we report the re-appointment of Mr. Forrest E. Barker to 
succeed himself as a member of the Board of Gas and Electric Light 
Commissioners, of Massachusetts. This action of Governor Russell, 
who is an uncompromising Democrat, will do much towards convincing 
those who are opposed to the principle of State Gas Commissions that 
their disbelief is not tenable. Mr. Barker is a pronounced Republican 
in politics ; but, like the Governor who has reappointed him, he is not 
of the political faith that maintains that ordinary business enterprises, 
the safe conduct of which requires the umpiring of the State, shall be 
entrusted to the overlooking of either a Democrat or a Republican. The 
essential qualification in that instance is fitness for the trust, and there 
is not a gas man in the country who would assert publicly, oreven con- 
fess to himself, that Mr. Barker is not up to the fair custody of the 
interests of the gas consumers or the gas suppliers of New England’s 
dominating State. Should the reports of the hour be not idle ones, it is 
even likely that Mr. Barker will succeed to the Presidency of the Com- 
mission, as Chairman Coveney is said to have determined upon accept- 
ing a place that will necessitate his retirement from the Commission. 
In all truth we hope that Mr. Coveney will remain on the Board, for 
his course there has been that of a capable and conscientious arbiter ; 
but if a change has to be made, by Mr. Coveney electing to retire, then 
our voice and vote would be for Mr. Barker’s promotion. Governor 
Russell in this action deserves the goodwill of the gas men of the 
country. 





Mr. Stiness Issues an INviTaTion.—Mr. 8S. G. Stiness, General 
Manager of the Pawtucket (R. I.) Gas Company, otherwise more fam- 
iliarly known to the fraternity as the Sage of Pawtucket, will receive 
all who will visit that city on July 30th, which date has been named for 
the inspection of the new gas and electric plants, that have engaged his 
attention for many months. The opening hour is set for 11:30 a.m., 
and everyone who reads this may accept it as a formal invitation to be 
present. In fact, we are authorized so to say. 





THE JULY MEETING oF THE Gas CLUB or CHICcAGO.—The following 
is the text of the circular respecting the July meeting of the Gas Club, 
of Chicago, issued by Secretary Shelton, under date of July 8th: 

The next meeting of The Gas Club, of Chicago, will be held on Wed- 
nesday, the 20th day of this month. This announcement is made in 
order that you may arrange to go with the Club at that date, if you so 
desire, and may keep theday open. The general plan at present is 
to take a day off, and go by boat to Milwaukee, at the invitation of our 
fellow members, Mr. E. G. Cowdery, Engineer of the Milwaukee Gas 
Company, and Mr. Fred. Bredel, Gas Engineer, who have very kindly 
promised they will do all they can to make our visit enjoyable. We 
will have full opportunity to see the very complete gas works at Mil- 
waukee, as well as ‘‘ the Cream City” itself ; the trip will be well worth 
taking. The lake boat leaves Chicago about 9 o’clock in the morning, 
giving a sail of several hours, and luncheon on board. The afternoon 
will be spent in Milwaukee, and the members can return to Chicago 
that evening, either by boat or by rail, as desired. 

This preliminary and informal announcement will be followed by a 
circular, through the mails, with full details. In the meantime it is 
hoped that you will arrange to keep the day open and go with us, as 
the trip promises to be one of the best that the Club will give. 





[A paper read by Prof. Viviun B. Lewes, F. I. C., etc., before the Incorporated Gas Institute.] 
Notes on the Carbureting of Gases. 
sont 

I have on several previous occasions given my experimental results 
and views on the subject of the enrichment of coal gas by carbureting 
materials other than cannel ; and the wide-spread interest which is now 
being taken in the subject, encourages me to believe that some further 
notes on the subject may not be unwelcome. 

From the gas manager’s point of view, the great end and aim is to 
enrich a 15 to 16 candle coal gas up to17 to 22candle value. Butin the 
experiments [ have made, I have gone beyond this, and have tried how 
far it is possible, within the limits of price necessary to compete with 
coal gas, to endow non-luminous gases with the illuminating power 
required to make them available for either enrichment, or for consump- 
tion by themselves. 

It is manifestly useless to discuss the use of such substances for en- 
richment as could not be obtained in sufficient quantity to render them 
available at a cheap rate, in the event of experience teaching us that 
good results could be obtained from them; as the increased demand, 
consequent on the opening up of a large market for them, would at 
once send up the price to a figure which would render their use im- 
possible. This consideration, I fear, limits our carbureting materials to 
Russian and American petroleum; and the cost of carriage points 
clearly to the former as being the chief factor in our calculations. In 
a series of experiments, the results of which I gave a short time ago, I 
found that the Russian crutle and “‘ distillate” oils gave the best results 
as far as the manufacture of an illuminating gas was concerned ; and 
that the Scotch intermediate oils were nearly as good, and did not give 
as much trouble from deposition of carbon. But, unfortunately, the 
native product could not be obtained in sufficient quantity to meet any 
very large demands ; and the present condition of the Scotch oil in- 
dustry does not encourage much hope of an increase in this direction. 

The enrichment of a poor coal gas, or the rendering of a non-luminous 
gas capable of giving light during its combustion, may be brought 
about either by charging it with the vapors of highly volatile hydro- 
carbons, or by admixture with rich oil gas made by decomposing oil 
by means of heat into a mixture of permanent gases rich in hydrocar- 
bons ; and it is with certain points in these two methods that I wish to 
deal in this paper. 

Taking first the case of enrichment of a poor coal gas by means of a 
rich oil gas, the question which occurs at the outset is how much of the 
enriching gas must be added in order to raise the illuminating value to 
the desired point. The general idea which prevails is that theilluminat- 
ing value of the mixture will be directly proportional to the quantity 
and quality of the enriching gas added and the value of the gas enriched. 
But this by no means follows, as the composition of the gas employed 
to dilute the oil gas exercises a very distinct influence upon the illumin- 
ating value obtained. 

In apaper read last month before the Incorporated Institution of Gas 
Engineers, by Mr. A. F. Browne, he gives a formula for calculating 
the percentage of rich gas which must be added toa poor sample of coal 
gas in order to raise it to the desired value, and a second formula for 
finding the volume of enricher to be added for 1,000 cubic feet of the 
coal gas. These formule he verified by making mixtures of coal gas 
and oil gas ; and on testing the resultant illummating values, he found 
that they were ‘‘ very fairly in agreement with theory.” 

Coal gas is a mixture of many gases and vapors; and if the consti- 
tuents of the coal gas be taken separately and be enriched with oil gas, 
or with a rich hydrocarbon gas of definite composition—such as ethy- 
lene—it will be found that some of the constituents require a far higher 
percentage of enricher for a given rise in value than others. Taking 
the illuminating gas supplied by the South Metropolitan Company 
(which I presume was used in Mr. Browne’s experiments), an analysis 
made last month gave as its composition— 


South Metropolitan Gas—May 16, 1892. 


pO  POTTITTTET rT 52.22 
Unsaturated hydrocarbons—ethylene, benzene, etc. 3.47 
Saturateu hydrocarbons—methane, ethane, etc..... 33.76 
CR I oa 65s Gio Bs 6 NARESH Si 0 0 eos 6.23 
NN rr ret ee Ce oa 0.60 
Pe voce cen evccccgnt eben e hon eecews spoe¥eses 3.23 
Rss cc cccccccenccamhtarbbaSetaekesieoenasos 0.49 

100.00 


Of these constituents, the unsaturated and saturated hydrocarbons alone 
are of value as giving illuminating power ; the other gases being merely 
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diluents. The hydrogen and carbon monoxide, however, being com- 
bustible, have a definite part to play in the flame, whilst the non- 
combustible diluents, carbon dioxide, nitrogen, and oxygen, are the gas 
manager’s worst foes, and simply reduce the illuminating value of the 
gas. 
In the following experiments, I have first tried the effert of enrich- 
ment by known percentages of oil gas upon the original coal gas, and 
then upon the combustible diluents separately. The oil gas for this 
purpose was made by decomposing Russian distillate oil at 1,600° Fahr. 
in a Patterson oil-gas plant; collecting the gas in a 400 cubic feet 
holder; and running the right proportions into experimental holders 
into which the diluting gas was afterwards passed, and the mixture 
allowed to stand all night to ensure thorough mixing. In testing the 
various mixtures, the gas was burnt at the burner which suited it best ; 
and the rate of flow was regulated to give the most perfect obtainable 
flame, and the consumption of gas calculated to 5 cubic feet per hour. 
The whole of each mixture was burnt; tests being taken every half 
hour, so as to ensure the detection of imperfect mixing—the mean of 
the tests being taken as representing the illuminating value of the gas. 
All tests were taken on an Evans-Sugg photometer with the usual pre- 
cautions and corrections. 

Taking first the coal gas, and enriching it with oil gas, the following 
results were obtained : 


Illuminating power of the original coal gas. .13.43 candles. 


Illuminating power of the oil gas........... 48.90 - 
Percentage of Percentage of Illuminating Power of the Mixture. 
Coal Gas. Oil Gas. Found. Calculated. 
95 we 5 a 16.2 = 15.20 
90 rie 10 - 17.5 AF 16.97 
75 és 25 ai 23.2 me 22.29 
50 aa 50 ae 32.3 * 31.16 
25 a 75 44.5 40.02 


The coal gas used was rendered poor in illuminating value by stand- 
ing for some time; and the results clearly show that a considerably 
higher result is obtained than would be expected from ca‘culation. 

Having determined the result of diluting the rich oil gas with coal 
gas, the next step was to find out how the chief diluents acted towards 
the enricher. Hydrogen, being the most abundant constituent of the 
coal gas, was tested first}; the same methods of testing being observed as 
in the case of the coal gas. The hydrogen used contained 99.6 per cent. 
of the gas; and, as before, the oil gas was first put into the test holders 
and the hydrogen then added, the same precautions being taken to 
ensure mixing as before : 


Set 1. 
Illuminating value of the original oil gas, 49.6 candles. 
Percentage Percentage Illuminating Value of the Mixture. 
of Hydrogen. of Oil Gas. Found. Calculated. 


Serer eee re 33.0 
| Ce ee Pr eet eee ee 24.8 
Pe iad ores cots Mf eecvatiens 1 16.5 
Set Ll. 
Illuminating value of the original oil gas, 42.8 candles. 
Percentage Percentage Illuminating Value of the Mixture. 
of Hydrogen. of Oil Gas. Found. Calculated. 
Se ee 1 ae eee MEGS Kescc cess 32.1 
Di evedecieds Eo eS Tere pe 21.4 
oo SPA er DR Siec Sete Ws 6 io ven ces 17.1 
re oe ere i ee 14.2 
i ARS. | ACCP EREOREe eke eee dicaes 12.2 


These experiments show that, with hydrogen gas, the illuminating value 
of the mixture is highes than one would expect from calculation for 
candle powers higher than 18 ; but that when diluted below that value, 
the excessive dilution causes a loss of illuminating power, and so neces- 
sitates a larger addition of the enriching gas than that calculated. 

Some years ago Dr. Percy Frankland read a paper before the Chemi- 
cal Society upon the effect of diluents upon ethylene, and his figures re- 
veal] the same fact— 


Illuminating value of the ethylene...... 68.5 candles. 
Percentage Percentage Illuminating Value of the Mixture. 
of Ethylene. of Hydrogen. Found, Calculated. 
Ma wis viwwes MCE x% cis eee GEN vwacccses 54.28 
Wiha <ivec’ ae pees 47.87 
ES Secéindcawe ee SS A: 37.50 
BN a ¥'si0's vine Get iecte as A ree 24.82 
BGS a dc cress | ee Ee 18.25 
BONE vec dccives A ee ae 9.35 


The next combustible diluent experimented with was carbon monox- 


ide, which has an interest for us as being not only the cheapest combus- 
tible gas, but also the most poisonous ; the numerous accidents which 
have arisen from the use of water gas being due to its presence. 


Illuminating value of the original oil gas, 54.7 candles. 


Percentage of Percentage Illuminating Value of the Mixture. 


Carbon Monoxide. _ of Oil Gas. Found. Calculated. 
Wee vcdwoevad W@dasdeuawews unreadable.......... 5.4 
Ce arate aiaree Me taxdadin ss ok errr rors 13.6 
Wetenueees eee CREE MEO ccxesceues 27.3 
Meatecewuaes WOGint chins WM  ccewedses 41.0 


These experiments show that even when only a small percentage of 
carbon monoxide is used it has q tendency to reduce the illuminating 
value of the mixture ; whilst in order to make a 17 or 18-candle power 
gas with carbon monoxide as the basis, a very large excess of hydrocar- 
bon gas would have to be used. 

In Frankland’s experiments with ethylene and carbon monoxide the 
results obtained were— 


Illuminating value of the original ethylene, 68.5 candles. 


Percentage of Percentage Dluminating Value of the Mixture. 


Carbon Monoxide. of Ethylene. Found. Calculated. 
i re ae eee GIN caecccecs 55.93 
Se cesiseeds eee oy, Ae 46.40 
| eee PEPE Po 31.71 
Ge Oats wassewds | rere eee 25.97 
Cio {eee rene MEM basic acases GEMdaeacass 19.64 
COREE Neves esse es MR ee eikiseeds ery Sree 15.86 
re PAGE iret ecses: Geeietiseades 13.70 


Showing an even greater loss of illuminating value in the more diluted 
mixtures. 

Having seen that admixture with hydrogen gives higher results than 
would be expected, whilst the carbon monoxide seriously detracts from 
the illuminating value, it might be expected that with water gas—a mix- 
ture of thejtwo, theoretically in nearly equal proportions—the one would 
neutralize the other, and that the results obtained would be nearly pro- 
portional to the amount of oil gas used. Experiment, however, shows 
this not to be the case ; the loss in illuminating value being as great as 
with the carbon monoxide alone. 

Illuminating value of the original oil gas, 54.7 candles. 


Percentage of Percentage Illuminating Value of the Mixture. 


Water Gas. of Oil Gas. Found, Calculated. 
err eer BGeksnwesete unreadable.......... 5.4 
Peaks ivensave > Oe re mee” dceeeues es 13.6 
Weiwencduce Serer mee” Sues 27.3 
Wa viiwdzese (Pere CO sar aceees 41.0 


These experiments not only show the fallacy of supposing that it is pos- 
sible to calculate the amount of enriching gas which it is necessary to 
add in order to attain a given illuminating value without first taking 
into consideration the composition of the gas to be enriched, but also 
give interesting information on the important subject of the carbureting 
of non-luminous gases. 

In a paper read before the Incorporated Institution of Gas Engineers 
last month, I showed by experiments that it was impossible to obtain the 
same illuminating value from oil ‘‘ cracked ” by itself as could be got by 
decomposing it in an atmosphere of an inert gas such as hydrogen or 
water gas; and these further experiments show the great superiority of 
hydrogen over water gas for this purpose. 

Up to the present time, the price of water gas has rendered it the only 
one available for carbureting and using either for enrichment or by 
itself; but by a process which I have devised and shall shortly be work- 
ing on a small manufacturing scale, I believe I can make hydrogen as 
cheaply as, or indeed a shade cheaper than water gas ; and as the use of 
this would do away with all the objections urged against water gas, with 
its high percentage of deadly carbon monoxide, and would be more eco- 
nomical to carburet, Iam in hopes that it will play a very important 
part in the near future. 

The varying effect exercised upon enriching gases by the different 
diluents, is not due to one cause only, but to several acting in unison. 
In the first place, the illuminating power of a flame is to a great extent 
governed by temperature. The hotter the flame, the more readily are 
the hydrocarbons broken down and carbon liberated; and the light 
which this emits being entirely governed by temperature, the hottest 
flame will always givethe most light from any given quantity of hydro- 
carbons. If we take two flames of equal size, the one obtained by burn- 
ing hydrogen, and the other carbon monoxide, it will always be found 
that the former is the hottest. Taking a jet of hydrogen, 3 inches in 
height, and a similar one of carbon monoxide, and testing their tempera- 





ture withra Le Chatelier thermo-couple, the hydrogen flame was found 
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to have a temperature of 1,488° C. or 2,610° F., whilst a carbon monox- 
ide flame of the same size gave a temperature of 1,419° C. or 2,554° F. 

Another cause, however, is, [ think, to be found in the fact that, as a 
carbureted carbon monoxide flame burns, a large proportion of carbon 
dioxide is produced and drawn into the flame; and this in the luminous 
zone of the flame attacks the liberated carbon, combining with it toform 
carbon monoxide again, and so uses up some of the carbon upon the 
presence of which luminosity depends, whilst the high specific heat of 
the carbon dioxide tends to cool the flame. 

The cause of the increased effect produced by enrichment upon a poor 
coal gas is to a great extent the methane, which forms a very large 
proportion of the saturated hydrocarbons, and which, although it is 
practically non-luminous when burnt alone, yet adds considerably to 
the luminosity of a mixture; also to the hydrogen, more than 50 per 
cent. of which is present, and which increases the temperature, and by 
so doing the luminosity also, whilst carbon monoxide is only present 
in coal gas in quantities varying from 3 to 8 per cent., so that its effect 
upon the luminosity of the flame is entirely overshadowed by the 
increase due to hydrogen and methane. 

The enrichment of coal gas and other diluents with the vapors of 
volatile hydrocarbons has been tried from a very early period of the 
history of coal gas ; and the late Dr. Letheby made many experiments 
upon this method of carbureting gas. There is no doubt that, by using 
an extremely volatile hydrocarbon of definite composition—such as 
pentane or benzol—it is quite possible to enrich gas to a very great ex- 
tent ; whilst if the gas takes up the hydrocarbon vapor at a temperature 
below that which it will afterwards encounter, there is no fear of its 
again depositing. But if gasoline (such as is obtained as the first dis- 
tillate from American petruleum) is used, the hydrocarbon being a 
mixture of many compounds, will yield up its more volatile portions 
first and gradually lose its enriching power; whilst if the vapor is 
driven off from the hydrocarbon by heat, care must be taken to only 
supply a small percentage of the vapor. Otherwise it will again be de- 
posited in the gasholder and pipes. 

My own experience is that 6-candle power is about the limit it is wise 
to add to the gas; as, although I have succeeded in carbureting 
hydrogen with .680 gasoline up to 14 candles, yet the illuminating 
value rapidly falls again on standing or passing through any great 
length of pipe. 

The amount of volatile hydrocarbon vapor which will remain as a 
gas without depositing, is purely a question of vapor tension ; and as 
this increases with a rise of temperature, and falls with diminution of 
temperature, it is manifest that for a gas to retain its illuminating value, 
it must be a long way from its poirt of saturation. 

Gas engineers have got into the habit of speaking of the ‘carrying 
power” of various gases, and of looking upon one gas as a good carrier 
of vapors, and another gas as a bad one; but this is, I think, an entire 
mistake, as a volatile liquid will evaporate into other gases at the same 
rate and practically without reference to the properties of the gas. I 
have made a series of experiments upon the point, which I think show 
this fairly clearly. - 

The gases to be experimented with were carefully prepared and as 
pure as possible. They were stored in graduated glass gas-jars; and 
after being carefully dried, by passing through three bottles filled with 
ignited pumice-stone moistened with strong sulphuric acid,* were made 
to bubble slowly through potash bulbs, containing pure benzol. The 
loss of weight in these, after each experiment, gave the weight taken 
up by the gas. The temperature, rate of flow, and amount of benzol in 
the bulbs, were kept as constant as possible during the experiments ; 
and a second set was made, in which the gases were saturated with 


moisture by passing through water before entering the bulbs containing 
the benzol. 





Gas Teed. Grains a a0 taken up by a —— of the Gas. 
EE re BBA41 ik Cae case 101.92 
ii ees hk is VIR GS ions 119.78 
Oxygen Kesnn ke Shbke eres se 116,64. ccstubaened 109.64 
et kings Auinidind vbhbenns 113.04... cctce suc 108.92 
ie as wreak 106.07 «cde ek: sc 103.78 
Carbon monoxide......... 108.00 32c.seen kasd 109.42 
Carbon dioxide....... .... 107.U8 . s disighh nek 103.92 

ND x4 y baie os coicee 110.89 .55 Foes ces 108.19 


Showing practically the same rate of absorption for each gas; the 
differences being no greater than would arise from slight and unavoid- 


able alterations in the rate of flow, temperature, and barometric pres- 
sure. 





In another experiment, in which the pentane supplied for use in Mr. 
Vernon Harcourt’s standard pentane air-gas flame was used, the same 
thing was found, although the discrepancies were rather larger— 

Grains of Pentane taken up by 


Gas Used. a Cubic Foot of the Gas. 
Hydrogen... 0... .cccccecesevesvccvcesessees 961.17 
MMT SL). Doig plese Malte n MORE Duin KR Oa MNT 965.60 
GI i 5 cise co cs vnsssuravnsssieess seeceuss 961.17 
SAND, ..... .s xs a aaeaain es 4006 eeeene® 912.68 


The idea that the quantity of vapor taken up varies with the propor- 
ties of the gas, is due to the wide divergence 1n the illuminating power 
obtained from the carbureted gas; but this is due, not to the quantity 
of carbureter, but to the action of the diluent gas. Taking equal 
volumes of ethylene and the following diluents, the results obtained 


Illuminating Power in Candles 
per 5 Cubic Feet. 


Diluent i 
NEP ee er eee 22.0 
© 2 el OR eR en, ee ee ag Fire ae) ams 28.0 
FIGGrOGOM..... 0... crscccccccccvers cvcveccveeses 36.2 
ee SEE CCE SEL TCL OEE OTE 34.0 
RC SC.’ < «oink cathe Baan tees eae Ke eer Ge 37.0 
ED, 5 «i GGevie aS EE EN Kp ee Ace SO 15.0 


And the results obtained with hydrocarbon vapors vary in almost ex- 
actly the same ratio; so that in carbureting hydrogen and carbon 
dioxide, although each gas would take up the same amount of the en- 
richer, the enriched hydrogen would give more than double the illumi- 
nation obtainable from the carbureted carbon dioxdide. There is 
another point in enriching with volatile hydrocarbons which must not 
be lost sight of, and which was experimentally dealt with by Mr. 
George E. Davis in 1884 and 1886, and again by Mr. T. S. Lacey in a 
paper read at the May meeting of the Incorporated Institution of Gas 
Engineers. It is that if arich coal gas be carbureted with volatile 
hydrocarbons of high vapor tension, they are quite capable of displac- 
ing other vapors which are present in rich coal gas, and which have a 
lower vapor tension, and are often more valuable as illuminants than 
the vapors which take their place. If, also, acoal gas is enriched by 
hydrocarbon vapors—especially those derived from American pe- 
troleam—and a fall in temperature causes condensation, the condensing 
members of the paraffin series bring down with them and dissolve 
ethylene, benzene, and other of the most valuable illuminants of the 
unsaturated hydrocarbons ; so that condensation means not only the 
removal of the enricher, but also very serious deterioration of the 
original value of the gas. 








Interesting Experiments with Liquefied Air and Liquefied 
Oxygen and Other Liquefied Gases. 
sappeailiiline 

Professor Dewar, according to the Engineer, recently addressed the 
British Royal Institution on the subject of the liquefaction of air, oxy- 
gen and other gases, illustrating the lecture by means of several inter- 
esting, if not remarkable, experiments. The Professor began by thank- 
ing those who had presented the Royal Institution with the machinery 
and appliances which would enable him to show the experiments of 
that evening, and at that early stage of the proceedings he felt bound 
to thank his two assistants, Mr. R. N. Lennox and Mr. J. W. Heath, 
for their arduous work for some time past in preparing for the demon- 
strations of that evening, in the course of which he should use up a 
hundredweight of liquid ethylene, which had been weeks in manu- 
facture from alcohol and strong sulphuric acid, and compressed in the 
laboratory. He was thus enabled to go further than in his lecture at 
the Faraday Centenary. The apparatus before them in the theater was 
supplied by means of pipes, from the laboratory, with liquid ethylene 
and with liquid nitrous oxide ; the latter was used to cool the apparatus 
in the first instance. 

He first filled a test tube with liquid oxygen, of which he said that he 
should probably use a pint in the course of the evening. They would 
notice that it was not clear, but looked milky, from the presence of 
some impurity, of which impurity he would say no more, as he did not 
know its cause. He would, however, pass the liquid through filtering 
paper as one would filter water, and they could see that it came through 
quite clear ; on throwing an image of the test tube and its contents 
upon the screen, the liquid oxygen was seen to be of a cold pale blue 
color. It was boiling violently at the temperature of the air, with a 
hissing noise, and giving off clouds of, apparently, white smoke, due 
to the freezing of the moisture in the adjacent air of the theater. Liq- 
uid oxygen boils at —180° below the zero of the Centigrade scale, as 





* Qaleic choride was used in the case of the coal gas. 


determined by thermo-electrical measurements. 
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Here a liter of liquid oxygen was placed in a flask and deposited on 
the lecture table, from which flask Professor Dewar took some now 
and then, when required in the experiments. He then drew attention 
to the following table : 


Boiling Points—Below the Freezing Point of Water. 


Boiling Point Boiling Point 

Below F. P.of W. At5 to 10 mm. Pres. 
OCOMUOMIC BEI 6.6. ccc cece —80° C. —116° C. 
POCNOM CUMIG so 5 5. hecie eens scceie —90° —125° 
EO eee —103° —142° 
I ui RSW UN Ea ws 604 ce wens —184° —211° 
ied hide Wil edw's 6 edn —198.1 —225° solid. 
CO SER CEC CECE TEE Ee —192,2° —207° solid. 
CPUOTG ORIG oss oi ok ke oes —193° —211° 
Ce Oe oe ee —153° —176° 
ils chav eadednd ondueas —164° —201° solid. 


Professor Dewar next showed that liquid oxygen is a non-conductor 
of electricity, and that a spark one-tenth of a millimeter long, froma 
coil machine which would give a long spark in air, would not pass 
through the liquid. It gave a flash now and then, when a bubble of 
the oxygen vapor in the boiling liquid came between the terminals. 
Thus liquid oxygen is a high insulator. 

As to its absorption spectrum, the lines A and B of the solar spec- 


trum are due to oxygen, and he showed that they came out strongly |’ 


when the liquid was interposed in the path of the rays from the electric 
lamp. Dr. Janssen had recently been making prolonged and careful 
experiments on Mont Blanc, and he found that these oxygen lines dis- 
appeared more and more from the solar spectrum as he reached higher 
altitudes. The lines at all elevations come out more strongly when the 
sun is low, because the rays then have to traverse greater thicknesses of 
the earth’s atmosphere. 

Here Professor Dewar, by means of liquid oxygen, and its evapora- 
tion accelerated by a high exhaustion pump, liquefied some common 
air in an open test tube, at the ordinary pressure of the atmosphere. 
It came down clearer and ‘‘smoked” less than did the liquid oxygen ; 
it also boiled more quietly. This liquefying of common air, he said, 
is useful, as by its evaporation they would be able to get lower temper- 
atures in the future than had hitherto been reached. 

He then spoke of Michael Faraday’s experiments in 1849 on the ac- 
tion of a magnet on gases placed between its poles, and in subsequent 
experiments he employed the magnet, now historical, which had been 
used by Faraday. He also drew attention to the following table, in 
which + means ‘‘ magnetic,” and — means ‘‘ negative.” 


Magnetic Relations of Gases.—Faraday. 


In Car- In Hydro- In Coal 

In Air. bonic Acid. gen. Gas. 
Ms bes ue ties 0 + + weak + 
Nitrogen.......... a - — strong — 
Ee + + + strong + strong 
Carbonic acid..... _ 0 — — weak 
Carbonic oxide... . — — a — weak 
Nitric oxide...... — weak + + 
Ethylene ......... _ — — — weak 
Ammonia......... — _— — 
Hydrochloric acid. _ — — weak 


Professor Dewar stated that: Becquerel was before Faraday in experi- 
menting upon this subject. Becquerel allowed charcoal to absorb 
gases, and then examined the properties of each gas. He thus discov- 
ered the magnetic properties of oxygen to be strong, even in relation to 
a solution of ferrous chloride, as set forth in the following table : 


Specific Magnetism, Equal Weights.—Becquerel. 


a Re atti ai asc ns Stabe radars « +1,000,000 
CO ks kh dsdanens goces eerie, eee + 377 
Ferrous chloride solution, sp. gr. 1.4334... . + 140 
rd is ee eben web nade oc eehhehwarseee + 88 
Wc tuccdhetieekekecices «os <atetsincanns — 3 


Professor Dewar then took a cup made of rock salt, and put in it some 
liquid oxygen, for the liquid does not touch rock salt, but remains in it 
in a spheroidal state. The cup and its contents were placed between and 
a little below the poles of the magnet. Whenever the circuit was com- 
pleted, the liquid oxygen rose from the cup and connected the two poles, 
as represented in the cut, which is copied from a photograph of the phe- 
nomenon. Then it boiled away, sometimes more on one pole than the 
other, and when the circuit was broken it fell off the pole in drops back 
into the cup. He also showed that the pole of the magnet would draw 
up liquid oxygen out of a tube. The magnetic property of liquid oxy- 





gen, he said, is about 1,000 as compared with 1,000,000, the magnetic 
power of iron. The cooling of a body, he added, increased its magnetic 
power. Thus cotton wool, cooled by liquid oxygen, was strongly at- 
tracted by the magnet, and a crystal of ferrous sulphate, similarly 
cooled, stuck to one of the poles of the magnet. 

The lecturer remarked that fluorine is so much like oxygen in its 
properties that he ventured to predict that it will turn out to be a mag- 
netic gas. 

Common air, he stated, liquefies at a much lower temperature than 
does oxygen, and one would expect the oxygen to come down before the 





Magnetic Attraction of Liquid Oxygen. 


nitrogen, as stated in some text books, but unfortunately it is not true. 
They liquefy together. In evaporating, however, the nitrogen boils off 
before the oxygen. Here he poured 2 or 3 ounces of liquid air into a 
large test tube, and a smouldering splinter of wood dipped into the 
mouth of the tube was not re-ignited ; the bulk of the nitrogen was 
nearly 5 minutes in boiling off, after which a smouldering splinter 
dipped into the mouth of the test tube burst into flame. 

Professor Dewar then poured out a wineglassful of liquefied common 
air, and presented it to the chairman, cautioning him to hold the glass 
only by the lower portion of the stem. 

Between the poles of the magnet, all the liquefied air went to the 
poles ; there was no separation of the oxygen and nitrogen. Liquid air 
has the same high insulating power as liquid oxygen. The lecturer re- 
marked that the phenomena presented by liquefied gases present an un- 
limited field for investigation by many workers. At such low tempera- 
tures they seemed to be drawing near what might be called ‘‘the death 
of matter ;” liquid oxygen, for instance, had no action upon a piece of 
phosphorus dropped into it; and once he thought, and publicly stated, 
that at such temperatures all chemical action ceased. Thatstatement he 
now withdrew, for he had found that a photographic plate standing in 
liquid oxygen could be acted upon by energy coming from outside, and 
at a temperature of — 200° C., was sensitive to light. 

His friend, Mr. McKendrick, had tried the effect of these low temper- 
atures upon the spores of microbe organisms, by submitting putrefied 
blood, milk and such like substances for one hour to a temperature of 
— 182° C.; they afterward went on putrefying. Seeds, also, withstood 
the action of a similar amount of cold. He thought, therefore, that the 
experiments had proved that theideaof Lord Kelvin uttered some years 
ago was possibly true, when he suggested that the first life might have 
been brought to the newly cooled earth upon a seed-bearing meteorite. 
He lastly drew attention to the following estimates by different scientific 
men as to the cold of stellar space: The temperature of space, Herschel, 
— 150°; Hopkins, — 38.5°; Fourier, — 50°; Pouillet, — 142°; Pictet, 
— 274°; Rankine, nothing. 








[Abstracted for the JouRNAL by Doctor Durand Woodman.} 
The Properties and Manufacture of Celluloid. 
ee 


By WattTerR Hoasey, F.C.S. 


Celluloid is made from cellulose, which, having gone through a viti- 
ating process, is dissolved by suitable solvents and then dried. Cellu- 
lose being, therefore, the base of the manufacture, naturally comes to 
be considered first. It has been defined in a few words, as ‘‘the residue 
from the exhaustive alternate treatment of vegetable tissues, with 
alkaline solvents and weak oxydants.” 

The substance of bleached cotton may be taken as the typical cellulose, 
the process of bleaching having removed the foreign substances with 
which cellulose is associated in the plant. A neat and clean arrange- 
ment for the purpose of bleaching pulp, is a good deal used by paper 
memufacturers and others in France. It is known as Hermite’s electro 
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chemical process of bleaching, and a short description of the apparatus 
may be found interesting in this connection. 

The electrolyser consists of a bath made of iron. The negative elec- 
trodes are formed by a certain number of zinc discs, upon two small 
rods or shafts, which turn round slowly. Between each disc are placed 
the positive electrodes, which are composed of platinum gauze, fitted 
into ebonite frames, the platinum gauze being soldered to a piece of 
lead and perfectly isolated. Each frame or positive electrode com- 
municates by the piece of lead with a bar of copper, which traverses the 
electrolyser, and the contact is made by means of a nut and screw, so 
that each frame containing the platinum gauze can be taken out while 
the machine is working. 

The copper bar, to which are fixed the positive electrodes, is in com- 
munication with the positive pole of the dynamo. The current is dis- 
tributed in all the platinum electrodes, from which it passes through 
the medium used to the zinc discs forming the negative electrodes, and 
thence to the negative pole of the dynamo. Each electrolyser produces 
in twenty four hours’ work, a power of bleaching equal to 125 kilos 
(275 lbs.) chloride of lime at 33 per cent. chlorine, and requires 8}-horse 
power. The liquor is a mixture of cloride of magnesium, common 
salt and caustic soda, and is pumped through the electrolyser until the 
liquor is strong enough for use, when it is allowed to flow over the 
pulp to be bleached. 

To turn, however, from the appliance to the material dealt with, 
cellulose has a specific gravity of 1.45. Its empirical composition cor- 
responds to n(C.H,.O,), by which, together with its constitutional rela- 
tionships, it is included in the group of carbohydrates. If examined 
through the microscope, it will be found to be, when pure, a white, 
translucent substance, but more or less opaque in the mass. It may be 
identified by its property of giving a blue reaction with iodine solution, 
in presence of, or after treatment with dehydrating agents. When 
burnt—owing to the presence of mineral constituents—there is always 
an ash, however small, which usually takes the form of the original 
fiber. Another inorganic constituent essential to the fiber under ordin- 
ary atmospheric conditions, is its hygroscopic moisture or water of con- 
dition. The quantity usually present in cotton is 6 to7 per cent., vary- 
ing with the temperature and the dew point. 

Seeing that science has not yet found a direct practical means of 
rendering cellulose solluble, attention has, therefore, turned to vitiating 
the cellulose as a means to thisend. ‘True, cellulose has been dissolved 
by the ammonia-copper reagent (cupric hydrate in strong ammonia), 
in contact with which the fiber gelatinizes, and, finally, disappears in 
complete solution. There is, however, no value in this, as a practical 
method. Messrs. Cross and Beran have, it is said, discovered a process 
of dissolving it, but no details of the process are available. The nitra- 
tion process has, in consequence, been accepted as the only practical 
means of obtaining the desired object. 

Pure cellulose, then, having been got in a suitable form, such as 
cotton, or specially prepared paper, the manufacture now divides itself 
into three stages : ; 

(1) The production of the pyroxylin. 

(2) The treatment of this compound with solvents in order to make it 

plastic. 

(3) The drying process. 

First, the production of the pyroxylin is accomplished in the following 
manner: To avoid weakening the mixed acids more than is necessary, 
and increasing the temperature, the cellulose must be as dry as possible. 
This having been seen to, the material is ready for the conversion pro- 
cess. The nitrating shed is fitted with acid-mixing tanks, reservoirs 
for stocks, pots for the nitrating process, and washers. Weighed 
quantities of the cellulose are plunged into the mixed acids contained 
in earthenware pots. Nitric acid of moderate strength is used (1.38 to 
1.48 sp. gr.) so as to avoid the formation of higher nitrates—the dinitro- 
cellulose being what is wanted. Sulphuric acid of 168° Tw. is em- 
ployed. The temperature is from 70° to 90° F., according to the state 
of the acids. After about 20 to 30 minutes; the cellulose is chemicaily 
converted into pyroxylin or nitro-cellulose, water being at the same 
time formed in the reaction. 


C.H:100;+2HNO;= C.H.«(NO:),0.+2H,0. 


The mixed acids are now run off, and the pyroxylin allowed to drain 
for a minute or two, after which hydraulic pressure is employed so as 
to squeeze out as much of the acid as possible, these being available for 
future use when brought up to the necessary strength. The cake thus 
formed is then taken to washers arranged so as to break it up quickly, 
after which it is thoroughly washed in clear water in a succession of 


tanks, 


Bleaching—the next process—is done either with cloride of lime or 
permanganate of potash. The water is allowed to drain off, and the 
pyroxylin is further freed from it by a hydro-extractor, after which it 
is chopped into small pieces, and the rest of the water got rid of by hy- 
draulic pressure. 

(2) The Treatment of the Pyroxylin with Solvents: Pyroxylin is 
not soluble in alcohol alone, but is readily soluble in a mixture of 
alcohol and camphor, and this is the solvent generally adopted. 

A mixture of this is therefore made and sprinkled over the pyroxylin 
in close boxes, the solvent being sparingly used on account of the cost. 
Having been allowed sufficient time to soak thoroughly into the mass, 
the product is cut out of the boxes in pieces, and placed on rollers gently 
heated. Here it undergoes, thoroughly, a kind of kneading process, 
until it is uniform, when is is cut away from the rollers in sheets of the 
desired size and thickness. This process goes on until a sufficient 
number of sheets is obtained, when they are piled one above the other, 
and the whole pressed into a solid block by means of a hydraulic press. 
The block thus formed is next taken toa planing machine, specially 
constructed, and beautifully adjusted, so that a sheet may be cut from 
the solid block of celluloid as thin as note paper. On this machine the 
block is placed and cut up into the thickness required, whether it be 
thin sheets for the manufacture of imitation linen, or thick ones for 
knife handles or other purposes. 

(3) The third and last process, that of drying the material, may be 
described in a few words. 

The sheets having been cut are placed in a heated chamber, where 
they are allowed to remain from one day to six months, according to the 
thickness and nature of the stock. When ready, the celluloid is worked 
by means of intricate machinery, as well as by the more ordinary 
methods of carving, turning, and moulding into an endless variety of 
articles of both beauty and use. 

As regards colorings and markings, it is sufficient to say that they are 
the results of elaborate experiments and processes which are jealously 
guarded as secrets of the industry. 

It may be added, in conclusion, that celluloid has a specific gravity of 
from 1.30 to 1.45, according to the degree of pressure to which it is sub- 
jected, and the quantity of pigments in its composition. It is not 
affected by weak acids, and is water—as well as air—proof. 








Cost of Producing Power in the Internal Combustion Engine. 
seid iaiien 
[A paper read before the Engineers’ Club, of Philadelphia, by Mr. 
Barton H. Coffey. | 

The cost of power production is a problem involving so many vari- 
ables, that a general solution for all cases, places and conditions is 
practically impossible. The constants of the equations can, however, 
be so collected and arranged as to make the solution of a particular case, 
when certain necessary conditions are given, a comparatively easy task. 
I will endeavor to follow this method, reducing all quantities to the 
basis of the horse power hour. : 

Unlike the steam engine, where the heat generator and the heat 
transformer are two separate and distinct systems, each with its own 
functions and efficiency, the internal combustion engine contains all the 
organs necessary to its operation within itself. The complete heat cycle 
begins atthe inlet valve of the engine, and ends at the exhaust. This 
fact greatly simplifies the treatment of the subject as applied to this type 
of machine ; for we have but to determine the absolute efficiency or 
ratio of the heat equivalent of the I. H. P. to the total heat supplied the 
cylinders, to calculate the heat required for a given I. H. P., and, 
knowing the value of this heat, the fuel cost is fixed. The remaining 
charges will be for attendance, maintenance, depreciation and interest 
on the investment. 

I will endeavor to treat of these various elements individually. 

Absolute Efficiency.—The absolute efficiency depends principally on 
the cycle employed, and the diameter of the cylinder. 

As the only cycle in extensive use to-day is that of Beau de Rochas, 
commonly known as the Otto, I will confine myself to it. 

In this cycle the efficiency is also greatly affected by the amount of 
gompression. In practice, 45 pounds absolute is the usual figure. The 
‘absolute efficiency, I find, can be expressed quite accurately in the Form 
E=.61 \ cylinder diameter. Increasing the size of the cylinder has 


a marked influence on the jacket loss, hence the increased efficiency. 
In Dr. Slaty’s test of a 4 horse power Otto engine, with a 7 inch 
cylinder, the heat carried off by the cooling water amounted to 51 per 
cent. of the total supplied. The Society of Arts’ trials show for a 94 
inch Otta cylinder a loss of but 43.2 per cent. This effect is, of course, 
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brought about by the increased ratio of the cylinder volume to its cool 
periphery. 

The efficiency for various sizes of cylinders will be found in Table I. 
The values are calculated by the approximate empirical formule above 
mentioned, and will be found sufficiently accurate for a power esti- 
mate. 

Heat Costs.—Under this head I have treated of the three forms of 
fuel adapted to the internal combustion engine— illuminating gas, pro- 
ducer gas and petroleum. The costs have been reduced to the value of 
a thermal equivalent of a horse power for one hour, for the particular 
fuel chosen. 

Illuminating Gas.—The price of illuminating gas in the United States 
ranges from $1.00 to $2.50 per 1,000 cubic feet. In some localities, [ am 
informed, a discount from standard prices, as high as 30 per cent., is 
allowed to those using gas for heat or power. In calculating the cost, 
I have taken 650 British thermal units as an average calorific value per 
cubic foot. 

The thermal equivalent of a horse power (for one hour) is 2,565 Brit- 
ish thermal units, and on the above basis is worth .395 x cost per 1,000 
cubic feet. Table II. gives the value in cents for various prices per 1,000 
feet. 

Producer Gas.—This substance, more properly called semi-water 
gas, and popularly known as Dowson gas, is manufactured by forcing 
air and steam through a bed of incandescent anthracite or coke. The 
steam is dissociated, the H passing free into the product, the O together 
with that of the air uniting with an atom of Cto form CO. A gasis 
thus produced having from 40 to 45 per cent. combustible matter in the 
form of a mechanical mixture of H and CO, the balance being N witha 
little CO.. This gas has volume for volume only from one-fifth to one- 
fourth the heating power of coal gas. I have taken a cubic foot as 
averaging 162 British thermal units and a pound of coal to 75 cubic feet 
of gas. The price of anthracite varies from $3 to $8 per ton. 

The thermal equivalent will then cost .0105 x cost of coal per ton. 
Table III. contains these values tabulated. 

Petroleum.—Oils of almost all grades, except the very impure crudes, 
can be used with success in the internal combustion engine. There 
appear to be three general methods of procedure in realizing the heat of 
combustion ; these may be termed vaporizing, gasifying and direct com- 
bustion. 

The Priestman oil engine is an example of the first type. The oil is 
heated and sprayed into the cylinder in a vaporous state. It is then 
compressed and exploded as in the Otto cycle. 

The Capitaine motor is an example of the second type, in which the 
oil is passed through a hot tube, where it is gasified, then into the 
cylinder, where it is put through the Otto cycle. 

In the third type the oil is directly injected into a mass of highly 
heated and compressed air, where it spontaneously explodes with per- 
fect combustion. Taking a heavy oil of .8 specific gravity and 460° F. 
boiling point, the total heat per pound equals 21,738 British thermal 
units. The price of this oil varies, I am told, from 3 to 44 cents per 
gal. The thermal equivalent of a horse power will then be worth 
.0176 x cost of oil per gal. Table IV. expresses the values. 

Cooling Water.—All internal combustion engines up to date, with 
few exceptions, have been water jacketed for the twofold purpose of 
keeping the cylinder walls cool enough to permit lubrication and to 
prevent premature ignitions. 

The amount of heat to be carried off compared with the steam engine 
is small, varying from 35 to 50 per cent. of the total heat supplied, while 
in the best forms of condensing engines it will run from 75 to 80 per 
cent., the smaller figure being for steam jacketed cylinders. - 

Ten square feet of air surface per horse power wil! keep the tempera- 
ture of the cooling water sufficiently low for efficient working. So in 
cases where water would be an item of expense, the same cooling water 
could be used continuously. The water cost, being therefore not a 
necessity, will not be considered in the expense account. 

Attendance.—The presence or quality of the attendance is, of course, 
optional with the owner of the plant. The consideration of its cost in 
an estimate is, therefore, a matter of judgment. 

Engines using city gas or oil require practically no attendance beyond 
starting and stopping and occasional oiling. 

Engines using producer gas will require coutinuous attendance. 
Skilled labor is not required, so I think $2 per day will cover it. This 
for a nine hour day is a rate of 22.2 cents per hour, from which it is 
easy to get the horse power hour rate. 

Maintenance.—This includes lubrication, waste, ignition, tubes, etc. 
It may be lumped at .05 cents per horse power per hour. 


per year of nine hours each. An average cost per horse power of $70 
and a depreciation of 10 per cent. 

The producer is taken at $10 per horse power for same conditions. 
This amounts for the engine to .4 cents per horse power per hour* 
and for the producer to .04 cents per horse power per hour. The con- 
stants of the problem are now all tabulated, and to determine the power 
cost for a particular case is a very simple matter. After deciding on the 
proper efficiency, divide the fuel factor by it for the fuel cost. Divide 
the attendance factor by the required horse power for the attendance 
cost. The sum of these, together with the maintenance and interest 
charges, will give the complete cost per horse power per hour. 

Before taking leave of this subject I would like, in the language of 
the patent attorneys, to say a few words as to the present state of the 
art. To begin with, I must mention its chief rival—the steam engine. 
It is questionable if the combined efficiency of the best types of steam 
engine and boiler ever rises much above 12 per cent. By this I mean 
what I call a complete steam system, including feed water heaters, 
economizers, surface condensers, steam jackets, disengaging valve gear 
and multiple expansion. From this figure as a maximum it ranges all 
the way down to 1 per cent., depending on the completeness of the 
steam system and the quality of the design and workmanship. 

The report of a test announced by Mr. Dowson, of England, on 
a 170 horse power Crossley gas engine, using producer gas, shows a 
consumption of but .85 pounds of coal per horse power per hour, or an 
absolute combined efficiency of 21.3 per cent. for the engine and pro- 
ducer. The efficiency of the engine alone is in the neighborhood of 25 
per cent., there being a 15 per cent. loss in the producer. 

This is a truly astonishing result, and may appear incredible to the 
steam engineer, but to one familiar with the theory and history of the 
internal combustion engine, it was to be expected. Mechanically, the 
gas engine is as yet inferior to the steam engine ; it cannot be reversed ; 
its mode of governing is faulty, and its power capacity—weight for 
weight—is less than the steam engine. But these faultsare notinherent, 
and can all be remedied by ingenuity and study, as was one of the chief 
former difficulties, namely, starting. The Lanchester self-starter, a 
recent English invention, appears to me to have completely overcome 
this trouble, and its principle is as beautifully simple as it is truly 
scientific. 

The steam engine has about reached its theoretical efficiency limit ; 
it is possible, theoretically, to double the efficiencies already attained 
for the gas engine. 

The three chief losses—incomplete expansion, conduction to the 
jacket, and sensible heat of exhaust—are all within the engineer’s pos- 
sible control, and I have no doubt in time will be. 

Since the Otto patents expired, the interest in this prime mover has 
become much more general, and we already begin to see the effects 
abroad and in this country. 

The almost prohibitive prices at which these machines have hitherto 
been held, will be reduced, and hence a more general introduction will 
follow. 

The field is bright and promising, and with the encouragement 
offered by the English successes, I have no doubt Yankee ingenuity 
and enterprise will not be found lagging, and the United States may 
have the proud honor of again astonishing Europe with a gas engine 


Corliss. 
TaBLE I.—Gas Engine Absolute Efficiencies. 


Diam, of Cylinder— 

oe 6”’ coe: Ge, & ve (IG ae ae he” ie’ 
I. H. P.— 

2 34 44 64 10 124 15 17 20 35 55 80 110 
Efficiency— 

12.2 13.6 15.0 16.2 17.3 17.8 18.3 18.8 19.3 21.1 22.8 24.4 25.9 
TaBLE II.—Cost per Thermal H. P. from Illuminating Gas. 
Price gas per 1,000 ft..$0.75 $0.80 $0.90 $1.00 $1.25 $1.50 $1.75 $2.00 
Cost T.E.H.P....... .296 §©.316 .356) «6.395.494 «592.691 = .790 
TABLE III.—Cest per Thermal H. P. from Producer Gas. 

Price coal per ton. $3.00 $3.50 $4.00 $4.50 $5.00 $5.50 $6.00 $7.00 $8.00 
Cost T.E.H.P.... .031 .035 .042 .045 .053 .055 .062 .074 .084 
TABLE IV.—Cost per Thermal H. P. from Petroleum. 

Price oil per gal... .24c. 2c. 3c. 3te. 4c. 4the. 5e. 
0 4 ot oe 044 .048 .053 .062 .070 .079 .088 


Discussion. 


Mr. Carl Hering stated that the cost of power at any place may also 
depend on the cost of transmitting it to that place from some other 
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Depreciation and Interest.—This item is based on 300 working days 





* For engines under 10 horse power increase this figure 50 per cent. 
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where power is cheap. In many places it may cost less to bring the 


_ power from some other place than to generate it at the place of con- 


sumption. In this connection he gave some items of cost of the trans- 
mission of power from Niagara Falls to Buffalo. The units intended 
to be used are 5,000-horse power. The dynamos are to be coupled di- 
rectly to the turbine by vertical shafts ; 600 to 700 volts at the dynamo 
is to be transformed to 25,000 volts on the line. Three-phase dynamos 
are to be used, making 250 revolutions and supplying 2,000 amperes in 
each of the three circuits. According to one of the bids received from 
a Swiss company (Oerlikon Company, of Zurich), the cost of the whole 
electrical plant per unit of 5,000-horse power is to be $180,000, or $36 
per horse power. This estimate includes the electrical generator, line, 
and transformers at each end ; line cost alone being $20,000. The usual 
cost of dynamos in this country varies from $50 to $75 per horse power. 
The total efficiency of the plant is to be 84 per cent. from the shaft of 
the turbine to the secondary terminals at Buffalo, the dynamo alone 
having an efficiency of 96 per cent. The large tunnel is merely a tail- 
race. Its great length (over a mile) is due to the geographical condi- 
tions ; also in erder to gain the fall of the rapids above the Falls. The 
turbine shafts have a 120-foot head, and the water is led up from below 
so as to balanve the enormous weight of the vertical driving shaft, the 
turbine, and the dynamo armature. 

Mr. Wilfred Lewis introduced Mr. J. Bogart, Engineer of the Niag- 
ara Falls Construction Company, who stated that the Oerlixon Com- 
pany’s bid is as Mr. Hering has given it ; but the problem that interests 
them is rather what would steam power cost there under the most fav- 
orable conditions, with coal of a given price, or for how much could a 
company put in a steam plant and sell power to customers? He also 
stated that he had received two estimates as to the cost of power under 
these conditions ; and that the problem is by no means an easy one is 
shown by the fact that the larger of these estimates is about 2} times the 
smaller. The solution must not be complicated by other questions, 
such as the use of steam for heating or other purposes; and this makes 
it a particularly difficult one to handle. 

Mr. Murphy stated that his recollection was that the cost of pumping 
water at the eight steam stations in Philadelphia was in the neighbor- 
hood of $8 per million gallons, pumped 100 feet, while at Fairmount 
the cost was $2. 

Mr. Smith—The marine engine seems to be about the nearest to the 
solution of the problem. 

Mr. Hering—I would like to ask Mr. Bogart what the cost of the 
water power will be at Niagara. 

Mr. Bogart—We cannot tell, because the work is notdone. The tun- 
nel must be lined with brick, and the shafts for the turbine are not fin- 
ished. We propose making one large shaft instead of several smaller 
ones for our turbines. We are ready to sell power in large quantities 
at $10 per horse power per annum at Niagara. 

Mr. Salom—At Lockport, Mr. E. H. Cowles told me that their power 
did not cost $3 per annum, and I would like to ask Mr. Bogart what 
they propose to do with the power that they develop, as 5 persons per 
horse power is about the maximum in the most thickly-settled manu- 
facturing districts. 

Mr. Bogart—The plant, as now under way, is capable of developing 
100,000 horse power. It is proposed to use this first at Niagara Falls, 
or at the present station, by giving power to manufacturers for coming 
there. Many manufacturing industries take much more horse power 
than that stated by Mr. Salom—wood-pulp mills, for instance—and a 
3,000-horse power plant is being put in by one company, and a second 
plant is under consideration. It is in the minds of the Company, also, 
to transmit power to Buffalo, which is a city of a large number of small 
power establishments. The turbines are to be about 120 feet below the 
surface, leaving 20 feet to spare. The water that can be taken by the 
tunnel will take a film of 1} inches off the Falls, the average depth 
being about 6 feet, as near as we can judge. 

Dr..Chance—Has any arrangement been made to put in impact 
wheels ? 

Mr. Bogart—Careful study has been made of this subject with the 
Pelton Company, but the conditions do not seem to be favorable. 

Mr. Lesley—The great importance of the water power at Niagara 
Falls seems to lie in its influence upon the city of Buffalo. That city 
stands at one end of the Lake navigation in the United States, and by 
reason of that fact is to day one of the greatest inland shipping ports in 
the world. It has every element in it to make it a great city, and when 
you add to its enormous advantages in freights, it should grow to be 
one of the largest manufacturing centers in the country. In that city 
is gathered the great bulk of the empty grain cars that have brought 
grain Kast, as well as the empty vessels that have brought their cargoes 





to its wharves and have to return light bound to the West. From these 
two reasons Buffalo hasalways had cheap freights, and its manufactures 
had udvantages in all the Western markets. If you add to these cheap 
power, Buffalo should grow to a great manufacturing center. 

Mr. Bogart—The Company has bought the right of way for another 
tunnel of the same size. 

Mr. Roney—I should like to ask Mr. Bogart as to the probabilities of 
trouble from ice. 

Mr. Bogart—We do not anticipate any trouble in the tunnel, and any 
ice that may form above will be carried down independently in a shaft 
put in purposely for an ice shaft. 

Mr. Salom—I have no fear but that there will be users for the power. 
It requires 24-horse power per day to produce one pound of aluminum, 
and a few tons will utilize the entire plant as at present under way. 

Mr. Murphy—Will Mr. Bogart give us an idea of a section of the 
tunnel ? 

Mr. Bogart—The area is that of a circle of 25 feet in diameter. It 
has, however, a circular top and a very shallow invert. It is through 
rock and lined with brick masonry. 


[Subsequently Mr. Paul A. N. Winand, of Philadelphia, contributed 
the following to the discussion :] 


The problem of determining the cost of power for different kinds of 
motors can be solved, in a general and theoretical way, by considering 
an ideal case, in which only the cost of the motive agent, the maximum 
of attendance, the interest on the investment, and the usual amount of 
wear and tear are involved. 

When, in some concrete case, however, the choice of a motor has to 
be determined upon, there are often special conditions which may com- 
plicate the question, and which may affect the result considerably. 
Subsequent or simultaneous use of the motive agent for other purposes, 
the possibility of combining the attendance with the other work, the 
amount of space required, and, in some cases, the returns from the sale 
of bye-products, may thus play a more or less important role. There 
are, besides, some other considerations, such as peculiarities of location, 
fire risks and others, and convenience for special requirements which 
may cause one or the other kind of motive power to appear more desir- 
able, and may thus influence the decision independently of the cost 
proper. 

When comparing appliances as different as water motors, steam en- 
gines, electric motors and internal combustion engines, it would cer- 
tainly not do to omit these incidental considerations. 

In the following lines only a few hints in regard to these considera- 
tions will be given, more especially concerning the internal combustion 
engine, together with some data as to the cost of fuel required in actual 
practice by engines of that class. 

Gas and oil engines are more directly in competition with the steam 
engines because, like these, they can be operated independently of ex- 
ternal circumstances, while water and wind power are available only 
when special conditions are fulfilled, and electric motors are simply a 
means of transmitting power. 

The cost of attendance for internal combustion engines is small. It 
is not greater than for electric motors or for the steam engine proper, 
i.e., exclusive of the boiler. It can, therefore, be omitted from the 
comparison, if in figuring out the cost of steam power, a proper amount 
is allowed for the attendance required in the production of steam, which 
(as the boiler, unlike the engine, is not automatic) requires constant at- 
tention. 

The cost of lubrication in most gas engines built at present is not more 
than in steam engines, and may, therefore, also be omitted. 

The amount of coal consumed in steam engines per indicated horse 
power hour (I. H. H.) varies considerably according to the size and kind 
of the engine. 

In tests made on new engines and under the most favorable condi- 
tions, good results have been obtained even with engines of moderate 
size. In practice, however, after being for some time in service, the 
consumption of fuel is very likely to be found considerably larger than 
might be expected from the original result, because the valves and pis- 
ton may be leaky, while apparently the engine is performing its work 
well. So, also, the boiler may be operated wastefully and the fact not 
be discoverable without a careful investigation, which is seldom per- 
formed. The economical firing of the boiler depends constantly, to a 
great extent, upon the skill and attention of the man in charge. The 
result obtained is, therefore, dependent upon a rather uncertain factor. 

‘*In 1885 the Corporation of Birmingham, England, had tests made 
on six non-condensing steam engines, taken indiscriminately from 
among users of power, and ranging from 5-horse power to 80-horse 
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power nominal (about 10 to 60 indicated), and found that the consump- 
tion in one instance was as high as 27.5 pounds of coal, while it never 
fell below 9.6, and the average of the whole was 18.1 pounds per I. H. 
H. Other tests of a large number of steam engines under 20-horse 
power give an average of 11 pounds.” * 

The engines referred to were certainly not in good condition, but the 
results stated above are a fair illustration of the discrepancy that should 
be expected between the coal consumption in actual practice and the effi- 
ciency obtained when in the original condition. 

In the internal combustion engine such waste of fuel is practically im- 
possible, for it is very difficult to run such an engine, if, say, 50 per 
cent. more fuel is admitted than the allowance required by the proper 
adjustment. 

A want of proper adjustment in the amount of fuel admitted, and de- 
fects in the working of the valves show themselves in a very apparent 
manner, thus attracting the user’s attention, and can be remedied with a 
moderate amount of care. It is easy to ascertain, while running, 
whether every charge taken is ignited. 

For these reasons the consumption of fuel in a gas engine will, in the 
long run, be generally much nearer the best possible result than with a 
steam engine. 

The guarantees of the makers and most of the published records of tests 
refer, of course, to new engines ; but the user of power is more interested 
in the results obtained in the long run, and for him, therefore, the figures 
of test and guarantees, based upon new engines, do not represent the real 
proportion of economy. 

In the very careful engine trials of the Society of Arts, in 1889, it was 
found that a gas engine of about 10-horse power could be run with 22.6 
cubic feet per brake horse power per hour (B. H. H.), or 19.2 cubic feet 
per I. H. H. 

Even better results than this have been obtained. It is safe to assume 
that in actual practice a good gas engine of moderate size (about 10- 
horse power) will take, per I. H. H., at full power, 22 cubic feet of illu- 
minating gas. 

Such gas generally costs $1 to $1.50 per 1,000 cubic feet. The cost for 
fuel is accordingly 2.2 to 3.3 cents per I. H. H. 

This is equivalent in cost to 13 to 19 pounds of coal, costing $3.50 per 
ton of 2,000 pounds. 

It could hardly be claimed that this is a saving in cost of fuel as com- 
pared with a steam engine of that power. Gas engines are, neverthe- 
less, used quite extensively on account of the saving of a fireman or en- 
gineer’s wages, as well as in consequence of their greater convenience. 
This is especially the case when the power is wanted intermittently. 

When a gas engine is used for driving an incandescent light plant of, 
say, one hundred 16-candle power lights, 220 cubic feet per hour will be 
consumed for producing 1,600-candle power. 

The same amount of gas, burned per hour in the usual way, will gen- 
erally not yield more than 900-candle power. It will accordingly pay 
to use gas in this indirect way for lighting whenever the interest on the 
cost of the plant is divided by a sufficient number of lamp hours per 
year. 

A number of gas light companies which are supplying electric as well 
as gas light, have found it economical to use gas engines as motive 
power instead of steam, and even to discard the steam engines in favor 
of the internal combustion engine. 

When coal gas is manufactured the returns from the sale of cokeand 
tar have to be considered. In many cases gas engines can be used with- 
out materially increasing the gas making plant, while the general ex- 
penses and cost of distributing the gas to consumers are not affected at 
all. The cost of the gas at the burner being largely dependent upon the 
last two items ; the cost of gas at the works or at the engines is but a 
fraction of its selling price. 

Thus one gas company in New England bas found that by transform- 
ing coal and oil into illuminating gas and using the gas in gas engines, 
they consume the equivalent (in cost) of 1.8 pounds of coal per hour for 
each 2,000-candle power arc lamp. In that case there were 62 lamps on 
11 miles circuit ; each lamp taking about 1-horse power. 

Another company, in Wisconsin, which is making coal gas, had an 
outlay for fuel of only $5.76 for running sixty-two 2,000-candle power 
lamps during one month (October). 

This result was obtained after deducting the profits made on the cor- 
responding amount of bye-products. 

One firm of gas engine makers of this city has sold during the last 
three years eight 30-horse power engines, three 40-horse power, twenty- 
two 50-horse power and four 100-horse power, or a total of 1,860-horse 





* W. Robinson, on “* Gas and Petroleum Engines,” at page 2, 





power, and these engines are mostly used by gas companies for running 
dynamos. 

Oil or gasoline can be used im internal combustion engines with about 
the same efficiency as gas. One gallon of oil is equivalent, in heat 
units, to about 180 cubic feet of average illuminating gas. According 
to this + gallon is equivalent to 22 cubic feet of gas. This result is also ob- 
tained in practice per I. H. H. in an engine of moderate size. Gasoline 
or oil, suitable for the purpose, can be obtained at from 5 to 10 cents per 
gallon. The cost for fuel is accordingly 0.6 to 1.25 cent per I. H. H. 

This corresponds to 3.5 to 7.5 pounds of coal costing $3.50 per ton. 

In this case, as in that of a gas engine, the attendance is not more 
than for the steam engine proper, or exclusive of boiler, and the wages 
of a fireman are thus saved. 

With natural gas at 15 cents per 1,000 cubic feet, as in Pittsburgh, the 
cost per I. H. H. is 0.24 cent, or equivalent to 1.5 pound of coal. 

Natural gas having greater heating power than average illuminating 
gas, only about 16 cubic feet of it are used per I. H. H. 

It would require two or three times as much gas for the same power if 
it were fired under a boiler, on account of the smaller thermo-dynamical 
efficiency of the steam engine as compared with the internal combustion 
motor. 

Oil and gasoline engines are not the only internal combustion motors 
which can be operated independently of a general distribution of fuel in 
the gaseous form. For several years a simple apparatus, known as the 
gas producer, has been applied in combination with gas engines, and its 
use is becoming more and more frequent. 

In the producer, by simply passing a mixture of air and steam 
through a bed of the fuel, anthracite coal or coke is entirely converted, 
without any condensation or waste, into a weak fuel gas, having a non- 
luminous flame and only about one-quarter of the heating power of 
illuminating gas. As 1 pound of coal yields, however, about 85 cubic 
feet of this gas, its use is very economical for the production of power 
by means of gas engines, as well as for various heating purposes. 

There is but little heat lost in the production of this gas, as it is made 
by a continuous process and not by an alternating one, like the various 
processes used for making the regular water gas. For the same reason 
its manufacture can be made almost automatic and requires but little at- 
tendance. 

Gas engines of large power have mostly been used in combination 
with gas producers. 

In a test made in France by Prof. Witz on a 100-horse power engine, 
a consumption of 0.935 pound of coal per I. H. H. was obtained. Ina 
more recent test, made in England on some 170 horse power double cy- 
linder engines, it is claimed that the consumption was as low as 0.883 
pound per I. H. H. In engines of smaller size, say, 10 horse power, the 
coal consumption is larger, ranging from 1 to 1.5 pound ; but this is 
still a mere fraction of the amount of coal used in a steam engine of the 
same power under the most favorable circumstances. 

In this case also the gas engine, as stated in the beginning, keeps 
nearer to its original economy in the tongrun. Thesame is true of the 
gas producer, because, as the total amount of fuel is converted into gas, 
the quality of the gas is the only thing affected by a defective working 
of the apparatus, and the character of the gas can be readily and very 
closely ascertained at any time by simply watching the appearance of 
the flame of the gas. 

Two years ago there were in England and Germany 66 users of gas 
producer power plants. At the present time they number probably 100 
or more of such plants, and one of 300 horse power was recently started 
in this country. 

A gas engine and producer plant being more expensive in first cost 
than an ordinary steam engine and boiler, this combination has not been 
much used for small powers, and is not likely to be, except where coal 
is very expensive. 

Producer gas, like illuminating and natural gas, can be led without 
condensation and with but very little leakage to any distance, and is 
therefore far superior to steam for distributing heat and power from one 
central generating point to the different parts of a large manufacturing 
establishment, or of a block of buildings. The piping required is cheaper 
than for the transmission of the same amount of heat and power by 
means of steam. For general heating, the heating surface required is 
smaller than with steam, because the temperatures are higher. 

Several manufacturers are using producer gas for various purposes, 
for which gas heating 1s desirable, but had been but little used on 
aceount of the high price of illuminating gas. Producer gas, supposing 
coal to cost $3.50 per ton, is equivalent in price and heating power, 
everything included, to illuminating gas at 15 cents and less per 1,000 
cubic feet. : 
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The advantages of gas heating, which have been shown on such a 
large scale in this country by the extensive use of natural gas, are in 
many cases sufficient to make a producer plant a paying investment, 
independently of the question of power. In view of these facts there is 
no doubt that when the advantages of producer gas for power and for 
heating are more widely known and understood, the prediction made by 
Sir Frederick Bramwell, in 1881, before the British Association at York 
as to the future application of this system, will gradually approach its 
fulfillment. 








‘“‘ Protecting ’? Coal Mines from Gas and Oil Wells. 

The June meeting of the Western Pennsylvania Central Mining 
Institute was a great success, both in the matter of attendance and the 
action taken. One important item that was considered was the report 
of the committee on oil and gas wells, which committee was appointed 
at a former meeting to formulate a plan for the protection of coal 
mines from the drillers of oil and gas wells. The report was debated 
section by section with much animation, and as finally adopted is as 
appended : 

Owing to the imminent danger and constant menace to the lives of the 
miners working in the bituminous mines of this State, and the great 
liability of many of the valuable coal properties thereof being rendered 
useless from the blind policy that is being pursued by the oil operators 
in boring oil and gas wells through the workings of the said coal mines, 
without proper regulation, and regardless of what might become of the 
lives of the workmen or property rights of others, therefore, we, your 
committee appointed at the last meeting of this Institute, beg leave to 
make the following suggestions which we deem necessary to afford a 
reasonable degree of protection to all engaged in operating mines in 
the oil and gas regions of this State: 

First. That we petition the Legislature at its next session to enact a 
law for the protection of workingmen employed in the bituminous 
mines, and to guard against the probable destruction of valuable mining 
properties from the escape of explosive gas and oil: into the coal mines 
from bore-holes bored into the gas and oil bearing strata which underlie 
the coal measures in so many counties of the State. 

Second. That an expert mining engineer be appointed to enforce the 
statute regulating the boring of oil and gas wells through the coal 
measures and the sealing of the same after abandonment. 

Third. That all bore-holes which are to be bored for natural gas or 
oil shall be properly located by the State mining engineer on a county 
map immediately after boring operations begin, said maps to become 
the property of the State and a copy of all such to be kept at some of 
the State departments for public inspection, and a copy also to be filed 
as a public document with the prothonotary of the county in which 
said wells or bore-holes are situated. 

Fourth. That before any individual, firm, or corporation owning or 
operating a gas or oil well shall abandon the same, he or they or their 
lawful agent shall notify the said State mining engineer of their intention 
of abandoning it, who shall immediately visit the said well and shall see 
that it is properly sealed from the bottom to top by an approved ce- 
ment. 

Fifth. That after the sealing of the well has been approved by thesaid 
State mining engineer, he shall issue a certificate as evidence of the fact 
that said well has been hermetically sealed, after which the oil or gas 
company shall be released from further liability. 

Sixth. That if any coal] operator, firm, or corporation shall have 
opened a coal mine, thereby giving them the prior right of working 
their mineral property, no individual, firm, or corporation thereafter 
desiring to bore oil or gas wells shall be allowed to locate said wells at 
sach places as to interfere in any way with the main passages or pro- 
jected passages, main or cross-headings and air courses of the mine. 

Seventh. That when any gas or oil well has been bored through solid 
coal, the coal company, provided the well is not abandoned and her- 
metically sealed, shall be required to leave a solid block of coal around 
the producing well, of such dimensions as the State mining engineer 
shall approve; but for each ton of coal left for such purposes the oil 
operator or company shall be required to pay to the owner or operator 
of said coal a reasonable compensation for the amount of coal left, pro- 
vided said coal cannot be profitably recovered by the mining company 
after the well is abandoned. 

Highth. That when gas or oil wells are bored through an abandoned 
part of a producing coal mine, and the roof strata above the coal seam 
have not subsided, stone or brick walls shall be built by the parties 
boring such wells, and said walls shall be of such size as the State 
mining engineer shall approve, and should the roof strata have 





thoroughly subsided in said abandoned parts, the said oil operator shall 
be required to put in the well, for a depth of at least 10 feet below the 
floor of the excavated coal seam, a strong outer metal casing, leaving 
between it and the main casing of the well, a space of at least 1 inch at 
all parts. 

Ninth. That all pipe lines for conveying gas over coal properties 
which are being mined or over abandoned parts of any mine that is in 
operation, shall be laied on trestle work on the surface, and the 
method of laying the pipe line shall be approved by the State mining 
engineer. 

Tenth. That the State mining engineer shall be empowered to locate, 
at the expense of the State or county, all abandoned holes, such holes 
to be filled up as herein set forth. 

Eleventh. That each deed of property shall describe the number of 
holes that are being or have been drilled on the estate that the deed 
represents. 

Twelfth. That all individuals, companies, or corporations, before 
drilling a hole shall cause to be deposited in the hands of the State or 
County treasurer a sum equivalent to the cost of locating and filling up 
such hole or holes. 

Thirteenth. That all oil or gas companies shall be placed under 
bonds to faithfully carry out the provisions of the act. 








Difficulties in Tank Construction. 
[A paper read by Mr. T. Newbigging, of Manchester, before the 
Incorporated Gas Institute. | 

Two years ago I contributed to the Proceedings of the Institute* a 
paper with a title similar to the present one, in which the difficulties of 
bad ground—of soft, yielding and sliding clay, sand, and silt—were 
dealt with. In the paper which I have the honor to present to you to- 
day, I propose to take up the question of the water difficulty—the diffi- 
culties attendant on the presence of water in the excavated ground, and 
also some of the effects of extraneous water. 

The first thing to be done, in determining the site of a tank, is to sink 
a well or shaft in the vicinity, or to make a number of borings on or 
near to the site, in order to ascertain the character of the strata in which 
the excavation for the proposed tank has to be made. If the ground in 
the immediate neighborhood is clear of other tanks or buildings, it is 
not a matter of serious concern to find that a bed of sand, full of water, 
has to be encountered. To overcome a difficulty of that kind in such 
circumstances, ischiefly a question of pumping power. Piling also 
might be resorted to, and the free use of concrete, in case there was a 
possibility of the water being removed by pumping from underneath 
the tank at any future time. But, on the other hand, if there are ad- 
jacent structures which it is unwise to run the risk of damaging, then 
it is well to be chary about pumping the water from the underlying sand 
and gravel. Insuch event, it is almost a matter of certainty that the 
removal of the water, accompanied also by the removal of a large pro- 
portion of the sand along with it, will cause subsidence of the ground 
in the vicinity, with consequent and possibly irreparable damage to the 
structures upon it. The safer and more prudent thing to do in such a 
case is either to abandon the site for another ; or, if that cannot well be 
done, to construct the tank either wholly or partially above ground, 
or of cast or wrought iron plates. 

Assuming that the site for a gasholder tank has been finally settled ; 
that it has been decided the tank shall be constructed of masonry (which 
term includes stone, brick and concrete, or a combination of these); 
that it has been ascertained by boring that water is present in objection- 
able abundance in the substrata to be pierced—the first thing to be done 
is to sink a well or sump, 3 feet to 4 feet in diameter, at a convenient 
distance from the circumference of the proposed excavation. This 
should be lined with open unmortared brickwork (technically called 
‘* steining’’), to allow of the free percolation of the water into the sump 
or well through the joints of the lining. Into this, when the sinker has 
reached the water-bearing strata, he conveys the suction pipe of the 
pump, puts the latter in operation, and clears out the inflowing 
water to enable him to proceed with his work. This well is carried down 
to a depth of 3 feet to 5 feet (depending on the volume of water present), 
below the bottom of the intended excavation, and is then paved with 
bricks set in cement. If the strata are of uniformly open character— 
consisting, say, of a mixture of gravel and sand—one sump will be 
sufficient to clear the ground of water ; otherwise, if not uniform, but 
barred by intervening clayey deposits (not an unusual thing), and even 
by solid-bedded sand—for this sometimes is almost as impervious as 


* See JOURNAL, Vol. LIII., July 14, 1890, p. 39. 
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clay—it may be necessary to drain the water to the sump, or even toput 
down two or more sumps outside the ground operated on. Duplicate 
pumps should be provided where the inflow of water is very great. 
With these arrangements completed, the work of excavating and build- 
ing can be proceeded with unhindered by the presence of any undue 
amount of water. 

In the course of my practice the excavation for a tank, of which I 
was engineer, was chiefly through hard sandstone rock, the layers of 
which had been tilted up into almost the vertical position. This was 
fissured and cracked in all directions ; and through the crannies water 
bubbled up in numberless springs. Although one side of the adjacent 
ground was at a lower level than the tank bottom, it was impossible, by 
any reasonable expedient, to draw off the water from the outside. Pos- 
sibly, by sinking a shaft to a considerable depth, it might have been ac- 
complished. But, considering the nature of the strata, that would have 
been costly ; so I resorted to other means to overcome the difficulty. 
It is not an easy thing—in many cases it may be pronounced to be im- 
possible—to choke out water from a tank from the inside. In puddling 
the bottom of the tank in question, and covering the puddle with a bed 
or layer of concrete, the springs were by no means closed ; and though 
they were reduced in number, the flow of water was still quite as plen- 
tiful as before. Assuming that the pressure in these springs was suffi- 
ciently great to have overcome the pressure of the head of water in the 
tank when the latter was full, there would have been no objection to 
leaving them to flow at their own sweet will. But that was a risk 
which it was not prudent to run. The head of water in the tank would 
probably have more than counterbalanced the pressure of the springs ; 
and wnere water can enter it can easily make its exit. The plan which 
in this case I adopted for making the tank water-tight was to train or 
drain the different streams of inflowing water to one point by cutting a 
trench round the side of the bottom where the springs occurred, and 
laying therein strong 3-inch drain pipes, which in turn were carefully 
protected by a covering of strong concrete. The springs usually occur 
at or near to the base of the mound or dumpling left in the tank bot- 
tom ; so that it is easy to gather them together by a drain and convey 
the water all to one convenient point. I had now got only one stream 
of inflowing water to deal with; and at this point I placed a 3-inch 
cast iron stand-pipe, 3 feet in length, closed by a valve at its upper end, 
and the flanged foot secured by four Lewis bolts let into a base-stone 
18 inches square and 9 inches thick, through the center of which a hole 
was drilled. This stone was let into the floor slightly below the level 
of the concrete surface; and a cavity was left underneath it. From 
this stand-pipe the inflowing water was pumped to relieve the pressure 
on the bottom till the cement in which the stone was bedded had set 
hard. I ought to mention that, in the side of the stand-pipe, at distances 
of 8 inches apart, I had three }-inch holes drilled. These were left open 
to allow the water to issue from them without rising tothe top. As the 
filling of the tank proceeded these holes were each carefully plugged as 
the water rose above them; then the valve on the upper end of the 
stand-pipe being closed, the filling with water was completed—the tank 
proving to be perfectly water-tight. 

Another method sometimes adopted, instead of using a stand-pipe as 
described, is to carry the drain right through the tank wall at its base, 
thus making an outside exit for the water. I prefer the stand-pipe, 
however, as being more self-contained and certain in its action. It 
sometimes happens that, without previous indication of its presence, 
the pressure of surrounding water will, in the course of construction, 
blow a hole or holes in the tank bottom. If so, the best thing is to let 
it blow; let it have free vent until all is completed and the tank ready 
for water, then apply the stand-pipe as described. , 

In another instance in my own practice I had to construct a tank the 
line of circumference of which came close up to the side of a retaining 
wall bounding a considerable stream. In this case, the excavation 
having to be carried close up to the wall, the latter was Jaid bare for 
about 30 feet of its length ; and as the cutting had to be taken about 6 
feet below the level of the water in the stream, the rush of water through 
the interstices of the wall would have been fatal to the operations. 
Accordingly, to shut out the water, I constructed a wall of wooden 
sheet piling—made a cofferdam, in fact—60 feet in length; and the 
wooden piles forming one side of it were shod with iron, and driven 
(most of them) 12 feet into the bed of the stream. They were then bound 
together at the upper ends by a horizontal beam bolted thereto, and 
anchored at distances 10 feet apart with long bolts passing through the 
retaining wall. The space between the piling and the stone wall was 2 
feet in width, and was hand-dredged to a depth of 10 feet below the 
water level. This space I had carefully filled in to above the stream 
leyel with stiff clay puddle, well rammed down. The work was emi- 





nently successful ; and it was found an easy matter to cope with any 
water from the stream that reached the excavation, either from beneath 
or from beyond the two ends of the cofferdam. 

The presence of water in an excavation is not always objectionable, 
unless it be excessive in volume. For example, in excavating through 
stiff clay, it renders the work of the laborer much easier than if the 
ground is dry and hard. Those who have had experience in shifting 
boulder clay, will readily indorse this view. Strata of this character 
are often so hard and parched and intractable as to require blasting to 
facilitate removal. 

Avoid puddling a tank bottom in wet weather, especially if the 
bottom is in the form of a mound or cone. Uniformity of consistence 
in the puddle is of more importance here than against the outside of the 
walls, for the obvious reason that the bottom has to bear the pressure of 
the water when the tank is filled. if one portion is well consolidated 
and firm and another soft and yielding, the concrete covering is liable 
to crack and split open, owing to the unequal sustenance. It is almost 
impossible to preserve this necessary uniformity with water coursing 
down the slope of the mound ; the puddle becoming sodden and sloppy. 
And here I may remark that the fact that equal sustenance is of such 
importance, also proves the necessity of having the clay covering on the 
bottom of one uniform thickness all over. Even the deeper excavation 
made to receive the horizontal portions of the inlet and outlet pipes 
should have a solid concrete tilling, allowing for just a like thickness of 
puddle above them as over the other parts of the apron and cone. 

I do not think it is a wise thing to test the tightness of a tank with wa- 
ter immediately on completion. Better wait till the holder is finished, in 
order to give the puddle and cement time to set before subjecting them 
to the heavy pressure of water. I have known several instances of the 
splitting of tanks due to this premature filling with water. Further, be- 
fore filling a tank with water for the first time, the puddle and backing 
behind the wall should be carefully watered—by means of a hose pipe if 
possible—for several days before the filling is begun, and also during its 
progress. This promotes consolidation of the backing. 

Finally, I have spoken of ‘‘ difficulties,” so called. But there are 
really no difficulties at all ; or if there are, they are not insurmounta- 
ble. They are all to be overcome by skilful resource, coupled with 
judgment, determination, perseverance and suitable appliances. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ee Se 
THE reduced gas rate promulgated some time ago by the proprietors 
of the Lynn (Mass.) Gas and Electric Light Company is now in opera- 
tion. The net price is $1.40 per 1,000 cubic feet, a reduction of 10 cents 
per 1,000. 


Mr. E. M. ScHLANDECKER, of Erie, Pa., has accepted the management 
of the Philadelphia (natural) Gas Company’s business at Jamestown, 
N. Y., vice Mr. John R. Drum, resigned. 





THE annual meeting of the shareholders in the Milwaukee (Wis.) Gas 
Light Company was held on the 5th inst. The meeting was harmonious 
and well attended, and the proprietors were more than satisfied at the 
results of the year’s business, as shown in the annual reports. To prove 
that the figures in the statements agreed with the bank balances, we 
have only to remark that a semi-annual dividend of 5 per cent. was 
declared. While nothing was officially recorded respecting the recent 
rumor that a majority of the stock has been sold to an Eastern syndi- 
cate, several of the Directors were outspoken in their assertion that the 
statement was totally false. The following Directors were re-elected : 
Messrs. A. L. Cary, John F. Cramer, Edward Dewey, J. E. Friend, 
John Johnston, T. A. Greene, B. K. Miller, Sr., John L. Mitchell and 
Benjamin A. Weil. The Board subsequently re-elected the following 
officers: President, Hon. John L. Mitchell; Vice-President, T. A. 
Greene; Secretary, A. Kremers; Treasurer, G. Kremers ; Superin- 
tendent, E. G. Cowdery. 





TuE following is the text of the franchise recently executed between 
the city of Providence, R. I., and the proprietors of the Providence Gas 
Company : 

‘‘This agreement made and executed this——day of ——1892, by and 
between the city of Providence, a municipal corporation created by the 
General Assembly of the State of Rhode Island, of the first part, and 
the Providence Gas Company, a corporation created by said General 
Assembly, for the purpose of manufacturing, selling and distributing 
illuminating and heating gas, and located and doing business in the city 
and county of Providence, in said State, of the second part, witnesseth ; 
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‘“‘That said party of the first part, in consideration of the promises and 
agreements of said party of the second part hereinafter contained, and 
in pursuance of the authority conferred upon said party of the first part, 
in and by chapter 975 of the public laws, passed by said General 
Assembly at its May session, May, 1891, does hereby grant to the said 
party of the second part the exclusive right for the term of 20 years next 
succeeding the date hereof, to lay, construct and maintain for the pur- 
poses for which said party of the second part has been created, pipes or 
conduits, with necessary and convenient appurtenances as may be re- 
quired for the conduct of the business of the said party of the second 
part, in and under the streets and highways of the said city of Provi- 
dence, this grant, however, being subject to all the conditions, restric- 
tions, obligations and limitations imposed by and contained in said 
chapter 975, of the public laws. 

“And said party of the second part, in consideration of the grant 
hereinbefore made, does hereby promise and agree to and with said 
party of the first part in manner following, that is to say : 

‘That the said party of the second part will, during said term of 20 
years, strictly observe and perform all of the conditions, limitations, 
obligations and restrictions provided in and by said chapter 975 of the 
public laws for the government of corporations to which grants are 
made under and by virtue of the authority contained in said chapter. 

‘That the said party of the second part will pay to the City Treasurer 
of the city of Providence a special tax upon the gross earnings of said 
party of the second part, within said city, at the rate of 3 per centum per 
annum, the amount of said gross earnings to be ascertained as provided 
in said chapter 975 of the public laws. 

‘*That said party of the second part will, during the time aforesaid, 
after paying said special tax, and after paying dividends to stockholders 
at the rate of 8 per centum per annym upon the amount of stock actu- 
ally paid in, and after making reasonable and prudent provisions for 
the maintenance and extension of their plant and the carrying on of 
their business, apply the balance of the net earnings of said corporation 
to the reduction of the price of gas to consumers, from time to time dur- 
ing said term of 20 years. 

‘**That.the quality of gas distributed and furnished by said party of 
the second part, within said city of Providence during said term of 20 
years, shall be equal to the quality of gas now furnished by said party 
of the second part. 

“*That said party of the second part will, during the said term afore- 
said, whenever the City Council of the city of Providence shall in 
writing give notice to it that it is proposed by said city to build, macad- 
amize or pave any street or highway in said city in which there shall 
at the time be no main pipe of the said party of the second part, and 
request it te lay such pipe therein within 90 days after such notice, 
weather permitting, lay such main pipe in accordance with such re- 
quest. 

“It is further agreed and mutually understood by and between the 
parties hereto that nothing in this agreement contained shall be con- 
strued to modify or destroy any existing ordinances of said city, or any 
agreement heretofore made by and between the parties hereto, except 
so far as the same is modified by said Chapter 975 of the public laws or 
hereinbefore specifically modified, nor to authorize or permit said party 
of the second part to in any way interfere with the use as public high- 
ways of the streets of the said city without, in every case, first obtaining 
such special permission as would be required to be obtained if the grant 
aforesaid had not been made. 

‘In witness whereof said city of Providence has caused these presents 
to be executed by , Mayor of said city, and said Providence 
Gas Company has caused these writings to be executed by ————, its 

, thereunto, duly authorized the day and year aforesaid.” 








THE proprietors uf the Carlisle (Pa.) Gas and Water Company have 
at their own expense erected, and will hereafter maintain, a public 
drinking fountain in the principal public square. 





WE understand that Mr. J. R. Kendall, of Terre Haute, Ind., who is 
the patentee of a water gas process, has made a proposition to the Trus- 
tees of the Hamilton (Ohio) municipal gas works, to replace the present 
coal gas plant with a water gas plant of the Kendall type, he (Kendall) 
to operate the works for 20 years on the basis of a rental equal to 5 per 
cent, per annum on a principal of $180,000. It is likely the proposition 
will be submitted to popular vote ; and if it is adopted the authorities 
will have finally put the last straw of injustice and doubledealing on 
the backs of the shareholders in the old Hamilton Gas Light and Coke 
Company. We believe, however, that the courts could be successfully 
appealed to to permanently enjoin the authorities from putting the city 


works in any sense, either by lease or sale, under the control of private 
capital. 


THE wood gas trial at Marlboro, Mass., seems to have resulted in 
failure. In any event, Mr. Brigham, of Newton, Mass., who has been 
conducting the experiment at the Marlboro works for about a year, 
relinquished control on June 27th, and Superintendent McLaughlin 
has been instructed to go on with the manufacture of coal gas. 





THE proprietors of the Little Falls (N. Y.) Gas Company have again 
signitied intention of supplying gas, free, at Eastern and Western parks, 
during the evening concerts at those pretty public resting places in the 
village. In view of this liberality, it is more than strange that the 
Company is put to the necessity of requesting the authorities to see to it 
that ‘‘It is protected against the acts of malicious persons to an extent 
sufficient at least to prevent any recurrence of the unfortunate exper- 
iences of past seasons, when brackets have been twisted off in the 
Eastern Park band-stand to allow the gas to escape at the full capacity 
of the pipes, while in the Western Park the keys have been turned on.”’ 





‘* OBSERVER” reports that early this month Messrs. Staples & Farns- 
worth sold 100 shares in the Fitchburg Gas Company at a premium of 
50 per cent. . 





THE names of the incorporators of the Reading (Pa.) Air Gas Com- 
pany, which was chartered last month, with a capital of $50,000, are : 
David Keiser, 8S. S. Stevens, John M. Kissinger, John H. Heppelman, 
George W. Kershner, D. C. Keller and D. H. Wingerd. 





Tue authorities of Millburn (N. J.) township have agreed with the 
new Summit Gas Company to take 100 public lamps, at the rate of $18 
per lamp per annum, the burning hours to approximate 3,000 per an- 
num. The Company hopes to be ready to supply gas about August 15. 





In answer to R. S. F., of San Francisco, whose query is dated July 
2, we give the following: Frequently in making soldered joints it is dif- 
ficult to get the surfaces suflicient)y clean so the solder will flow readily, 
and without this it is impossible to make a joint sufficiently tight for 
most purposes. To solder iron to iron or iron to other metals is a very 
difficult matter, unless a person understands the little knack of getting 
good results. One of the simplest and most convenient ways of do- 
ing this is, first, get the seam or joint as clean as possible without wasting 
too much time on it, and then, before applying the solder, make the metal 
hot enough to boil the acid or soldering fluid when applied. If the fluid 
is applied while the metal is hot it will clean the surface, and the 
solder can then be applied, and will be found to flow freely and 
combine readily with the metal, with the result that a strong and 
absolutely tight joint can be easily produced. A good, tenable heat ap- 
pears to be the essential requisite when making soldered joints, and it 
is surprising how freely the solder can be made to flow and combine 
with the surface of the metal, even when a small degree of corrosion, 
or a portion of dirt or grease is present, provided the soldering tool is 
sufficiently heated and large enough to retain the requisite temperature 
for a fair length of time. In soldering electric wires no particular diffi- 
culty is experienced in making the solder attach itself firm’y to the cop- 
per, for there is a strong affinity between the metals; and the alcohol 
lamp or blowpipe commonly used produces sufficient heat to decom- 
pose apy oxide that may be present. To solder iron is not so simple a 
matter, although it is quite easy when the requirements are once under- 
stood and complied with. It is necessary to have the iron clean where 
the soldering is to be done, but it is not necessary to spend any great 
length of time in preparing the surface, for if it be heated to such a tem- 
perature as to cause the soldering fluid to boil, when applied, this will 
clean the surface, even though it be covered with rust, so that the solder 
will easily and quickly combine with the iron under the influence of 
the soldering tool, or, if the iron is sufficiently heated to fuse the solder, 
a better joiat can in many cases be made in this way than by the use 
of the soldering tool. There is no use of trying to make a gvod soldered 
joint if the article to be soldered contains water, for the water will con- 
vey away the heat so rapidly as to prevent obtaining sufficient temper- 
ature to cause the solder to combine, although it may be made to stick 
slightly, and any desired amount of solder can be piled on in this way, 
but it is impracticable to make a tight joint so long as the water is 
present. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., will con- 
struct the roof over the generating station for the auxiliary water gas 
plant of the Denver (Col.) Consolidated Gas Company, the general con- 





tract for which was awarded to Capt. W. H. White, as previously noted 
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in the JOURNAL. The dimensions of the roof are 125 feet 4 inches by 
35 feet 4 inches. 





DANIEL KEATING, for many years in the employ of the Derby Gas 
Company, of Birmingham, Conn., died at his home in that town on the 
morning of Sunday, July 3d. He was an efficient, trustworthy man. 


THE 34 per cent. semi-annual dividend of the Brookline (Mass.) Gas 
Light Company has been payable since the 15th inst. 





SomE weeks ago a suit based on an odd claim was begun, by Attorney 
R. Stanley Weir, acting on behalf of Mrs. W. C. Craig, against the Mon- 
treal Gas Company. It is claimed that two of the Company's meter 
route men went to the residence of W. C. Craig, 178 Mansfield street, 
Montreal, for the purpose of shutting off the gas, and that instead of 
performing their task without giving offense to the once customer, as 
called for by the Company's rules, they threatened Mrs. Craig in so 
boisterous a manner that she was prostrated by a nervous attack. Fur- 
ther, that one of her children was so seriously frightened as to cause the 
child to be kept in bed for several days. Again, the men asserted that 
th: y were about to ask for a warrant for Mr. Craig’s arrest. The men 
reply that Mrs. Craig was the reai offender, in that her abuse of them in 
the performance of their duty was positive and prolonged. 





THE New Bedford (Mass.) Gas and Edison Electric Light Company 
will make extensive additions to both divisions of its plant. 


THE annual meeting of the shareholders in the Columbus (Ga.) Gas 
Light Company was brought off about a fortnight ago in very satisfac- 
tory fashion. They listened to a series of reports from the officers which 
proved that the Company had completed one of the most prosperous 
years in its history, and were told at the close that the outlook was pro- 
nounced for still better results in 1892-3. The election resulted as fol- 
lows: Directors, T. G. Blanchard, W. L. Clark, D. F. Wilcox, J. B. 
Holst and J. J. Slade; President, T. E. Blanchard ; Secretary and 
Treasurer, T. D. Huff ; Superintendent, E. H. Jenkins. 








‘* OBSERVER,” writing under date of July 13th, says: ‘‘I read your 
item this week, referring to the hearing, on the petition of certain gas 
consumers of East Boston for a reduction in gas rates, before the State 
Board of Gas and Electric Light Commissioners on June 27th ; and 
while that which you said was all right, as far as it went, I thought that 
perhaps your readers would appreciate some more extended account of 
it. I accordingly forward you the following from the Boston Tran- 
script, of June 27th, which, if it will serve no other purpose, will at 
least post your readers as to the general lack of fairness observed to- 
wards the Company by the counsel for petitioners. I might also remark 
that President Thompson's line of defence was so simple and complete 
that the aforesaid counsel were a trifle dazed when the urbane Thomp- 
son came from the witness chair. The Transcript says: ‘ East Boston’s 
fight over the cost of gas as assessed by the East Boston Gas Company 
was brought before the Commissioners this morning by Boardman 
Hall and G. W. Anderson for the protestants. The present price is 
$1.75 per 1,000 cubic feet. Mr. Anderson, opening the case, said : The 
East Boston Gas Company has a capital of $220,000, divided into shares 
of the par value of $25 each, the present market value of which is 
greatly in excess of the par. It has.no bonds or notes outstanding. Ac- 
cording to report of the Commissioners for 1892, the Company has assets 
of $301,542 and liabilities of only $222,643, leaving a balance of $78,898. 
The assets have been steadily increasing. In 1888 the total assets were 
282,161. This is a net increase in 4 years of over $25,000, ora net yearly 
increase of about a 3 per cent. dividend. In 1888 the Company paid a 
dividend of 12 per cent., or 84.33 cents on each 1,000 of gas sold; in 
1889, 3 per cent, or 53.03 cents on each 1,000 of gas sold ; in 1890, 10 per 
cent., or 63} cents per 1,000 of gas sold; in 1891 it paid 5 per cent., or 
29.97 cents on each 1,000 of gas sold; but in this year it increased the 
surplus from $60,000 to $74,000. In other words, it might have paid 10 
per cent. in that year and still increased its surplus between $3,000 and 
$4,000. In 1892 it paid 10 per cent. dividend, or 58 cents on each 1,000 
of gas sold. The price of gas furnished by the East Boston Gas Company 
has been $1.75 per 1,000 for several years. It has gradually increased 
its output and surplus, but the quality of its gas remains steadily poor. 
In 1891, according to the report of the Commissioners, the average 
candle power of its gas was 16.85. Only seven Companies within the 
Commonwealth furnished so poor gas, so far as the average candle 
power is concerned, as did the East Boston Company. The average 
price received by the East Boston Company was $1.76 ; the average 

price within the Commonwealth, for Companies making more than 





30,000,000 feet (the East Boston Company made 42,000,000 feet) was 
$1.31, plus one-tenth, or 45 cents per 1,000 less than that charged by the 
East Boston Company. In 1886 the average price within the Common- 
wealth was $1.72, which has been gradually reduced, until it is now 
$1.31, but the East Boston Company has made no reduction. Moreover, 
it appears that the average candle power of the gas supplied by the var- 
ious Companies within the Commonwealth has been gradually raised. 
In 1888 the East Boston Company furnished gas of an average candle 
power of 17.35 ; in 1892, of 16.85. The gas furnished by the East Boston 
Company is very impure, in that it contains a large amount of ammonia. 
In 1892 it contained at one time 21.3 grains per 100 cubic feet ; the law 
requires that if the gas of any Company is found on three successive 
inspections to contain more than 10 grains of ammonia per 100 cubic 
feet, the Company shall be liable to a fine of $100. Only four Com- 
panies within the Commonwealth furnished gas containing so much 
ammonia as did the East Boston Company. The percentage of gas un- 
accounted for by this Company seems to beon the increase. In 1891 it 
was 6.93 per cent.; in 1892 it had increased to 10.54 per cent. Turning 
now to the income account, it appears that the total net income of this 
Company, from June 30, 1890, to June 30, 1891, was $28,090.91. Of this 
it applied $22,000 to pay 10 per cent. dividend, $1,638 to investments 
charged off, and the balance went to increase the profit and loss bal- 
ances. This dividend of $22,000 was 58 cents on each 1,000 of gas sold. 
From these figures it may be computed that very nearly 74 cents of the 
$1.76 charged for each 1,000 of gas went to net income—. e., it was 
exclusive of cost of materials, repairs, values and taxes, which items 
would be covered by approximately $1.02 per 1,000 feet. It follows from 
these figures that this Company could have paid 6 per cent. on its capital 
stock, $13,200, and have applied nearly $15,000 to the reduction of 38 
cents, bringing the price down nearly to the average within the Common- 
wealth, and that without making any improvements in process. Ob- 
viously, then, the consumers are entitled to a reduction in the price of 
gas without showing anything further than this. The principle, as 
stated in the report of the Commissioners for 1892, that a Company is 
bound not only not to pay exorbitant dividends, but it isalso bound to pro- 
duce its gas as cheaply as possible, having in view all the improvements 
in process and all the methods for economical distribution, is very ap- 
plicable here. The investigation of these conditions is essential to a 
proper understanding of the full problem, and we have no question but 
that such an investigation will show that this Company should reduce 
the price of gas not only the 30 or 40 cents per 1,000 which it can now 
afford to do, but that it should introduce such improvements and econo- 
mies in its manufacture as to be able to reduce its price even below the 
average within the Commonwealth. Certainly a Company situated 
upon the water edge, where the price of coal is lower than almost any- 
where else within the Commonwealth, and where it is possible to obtain 
a better market for residual products than almost anywhere else, should 
furnish gas below the average price. Col. Thomas F. Doherty, of East 
Boston, was examined as a witness for the plaintiffs, his testimony being 
in line with his counsel’s argument. Mr. John Thompson, President of 
the Company, Mr. J. W. Andrews, Treasurer, and Mr. George S. 
Thorndike, Director, appeared for the Company. President Thompson 
stated that a reduction in the price of gas had been contemplated for 
some time and would surely be accomplished shortly. Since the organ- 
ization of the Company the price had been reduced seven times, and he 
stated that the Company had no intention of swindling the people, and 
would do all that was fair. He was willing to leave the matter with the 
Commissioners. Chairman Coveney stated that the Commissioners 
would make an inspection of the plant before announcing their deci- 
sion.’ ” 


THE proprietors of the Beverly (Mass.) Gas and Electric Company are 
up and doing in the matter of putting gas stoves in service, and Super- 
intendent Hassett’s cosy office quarters in the Peabody Building, on Ca- 
bot street, resemble, these days, a busy housefurnishing store, many of 
the visitors being anxious to authorize the Superintendent to put in a gas 
stove on the liberal terms offered by the Company—to furnish stoves at 
cost, and to furnish, free, all the labor necessary in connecting and set- 
ting the stoves up. This, of course, looks like the fine Italian right and 
the strong American left of Chas. F. Prichard and John I. Baker, re- 
spectively, each of whom keeps guard in a general way over the Bever- 
ly Company’s fortunes. The Company has circulated a handsome pam- 
phlet, replete with illustrations (41 in number) of up-to-date specimens 
of gas cooking and heating appliances, and the printed matter, describ- 
ing the same, carries its own chapter and verse. A blue fly-leaf accom- 
panies the pamphlet, and on it are plainly scheduled the manufacturers’ 
list prices, backed up by the discounts taken from the list by the Com- 
pany in offering the wares to the residents of Beverly. The scheme is 
concise and pleasing. 


AT the annual meeting of the Ipswich (Mass.) Gas Light Company 
the following officers were chosen: Directors, Joseph Ross, Theodore 
Cogswell, W. G. Brown, Ed. F. Brown and W. K. Bell; Clerk and 
Treasurer, Theodore F. Cogswell. 

At the shareholders’ meeting of the Burlington (Vt.) Gas Light Com- 

any the following Directors were elected: B. B. Smalley, U. A. Wood- 
Leap, A. G. Pierce, H. S. Pierson, F. H. Parker, F, H, Wells and R. G, 
Severson, 
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The Market for Gas Securities. 





Consolidated was steady, dull and strong dur- 
ing the week, the opening price to-day (Friday) 
being 1154. Other city shares are neglected, 
but quotations are fully up to those of a week 
ago. Perhaps the young gentlemen in the gas 
business in this section who know it all are sat- 
isfied now that Mr. J. Edward Addicks has se- 
cured control of the Brooklyn Gas Light Com- 
pany; in any event, that celebrated person was 
elected a Director this week, replacing Mr. W. 
C. Sanger, and was subsequently elected Presi- 
dent, vice Mr. Frank Lyman. We may expect 
some developments over in Brooklyn shortly, 
and our personal belief is that Mr. Addicks will 
know eventually that Brooklyn financiering 
differs somewhat from anything even he has ex- 
perienced. Quotations show no change, and 
whatever difference there is keeps in line with 
higher rates. Baltimore Consolidated is at 554 
to 56; Bay State, 59} to 60; Chicago gas, 804 
to 80§ ; Laclede, common, 18} to 20 ; ditto pre- 
ferred, 58 to 61. At auction this week, $5,000 
Fulton-Municipal sixes, at 106. 
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WANTED, 
Gas Manager for Small 


Works. 
Confidential. Address, with full particulars, 
893-3 ‘ “xX.,”” P. O. Box 1247, Boston, Mass. 








Position Desired 


As Superintendent of Gas Works, 
By a young man fully experienced in the details of manufac- 
ture and distribution of coal or water gas. Best of references. 
Address “‘ ENERGETIC,” 
893-2 Care this Journal. 








FOR SALE, 


An 8-inch Hopper Cas Covernor. 


Good ag pew, Reason for selling, no use for it. Address 


893-3 GAS COMPANY, West Chester, Pa, 
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WANTED 


me We WANTED, , Coal Tar. Hisi36.WILDER MECH ENGR 


Gas & Electric Light Works Combined. 


Address with full particulars, which will be strictly confidential, 
893-1 “GAS WORKS,” care this Journal. 


Position Wanted 


A man of 40, having extensive experience as manager, engi- 
neer, and superintendent of construction and operations in 
detail for — 


Gas, Electric, Water and Rapid Transit Plants, 


wishes a position with a reliable Company or Firm. Is sober, 
active and reliable, and a thorough, practical and skilled me- 
chanic, with a good knowledge of inventions and improvements. 
First-class references given and required. Address 

891-9 “*H. O. C.,”’ care this Journal. 
i aeeteeenmentiod 


FOR SALE, 
A Gasholder, 


65 ft. diameter and 20 feet deep, with columns and girders. 
The bolder is in a fair state of preservation, and could be taken 
down and erected in some small city or town. 
ST. JOSEPH GAS AND MFG. CO., 
855-tf K. M. MITCHELL, Supt., St. Joseph, Mo. | 























For Sale, Cheap. 


Four Cast Iron Purifiers, § ft. x 6 ft. x 42 in., inside | 


measurement. 
Six Wrought [ron Purifier Covers, 2 Hoists, | 
Center Seal and all 8-in. connections and supports, 
One Station Meter, 4 ft. x 4 ft. 
tings, 8 in. 
Two S-inch Valves and Two S-inch Bye-| 
Passes. 
One 6-inch Foulis Patent Governor. 
All in good order. For further information address 
J.C. RAWN, Mangy. & Engr., 
893-4 Roanoke Gas & Water Co., Roanoke, Va. 


Coal Tar For Sale. 
THE DETROIT GAS LIGHT CO. 


Offers for sale its product of 


PURE COAL TAR, 


made from Pittsburgh coal. 
for aterm of one, three, or five years. Deivery in tank cars, 
Wabash R. R. tracks. Proposals will be received until Aug. 4, 
1892, and should be addressed to 
ISAAC C. BAXTER, Engr. Detroit Gas Lt. Co., 
892-4 Detroit, Mich. 


FOR SALE. 


Six Oil Tanks, 4 ft. diameter by 30 ft. long. 
One Oil Tank, 5 ft. diameter by 26 ft. long 

One Station Meter, 500,000 cu ft. capacity. 

All the above in good condition. 
had by addressing THE NEW HAVEN GAS LT. CO., 

889-tf New Haven, Conn. 























About 160,000 gallons per year, | 


Further particulars may be | 


J. W. FORD, 
153 Washington Street, Chicago, IIl., 


Is always ready to buy Coal Tar. 


THE GAS WORKS 
CONSTRUCTION CO. 


ENGINEERS AND CONTRACTORS 











FOR THE 


Erection of New or the Rebuilding: | 


Of Old Works. 


LAYING of CAST or WROUCHT 
IRON STREET MAINS. 


Special Attention Paid to the Building of 
Holder Tanks. 


Plans, Specifications and Estimates Furnished on Application. 


Bye-Puss and all | 2, 4 & 6 College Place, Room 7, N.Y. 





816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 


It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 


Correspondence Solicited with all who require a Reliable 
Governor. 








Link-Belt Machinery Co. 


CHICAGO, ILL., 
Will be pleased to furnish designs of 


Elevating and Conveying Machinery | 


For the economical handling of Coal, Coke, Oxide, etc. 
in Gas Plants, 







Utilize Your Cas Liquor. 


NO EXTRA LABOR OR once 


OPERATING EX- 
pensive. Write to 









































METER REGISTER CARD, 


ings crossed. 


Send for Circular. 


METER REGISTER. 


Stamps the dials, pointers and number of 
the meter on a card direct from the Meter. 

Makes a permanent reading in which 
there is no possibility of mistake. 

Saves all expense and trouble of re-readings. 

Meter Reader does not have to use light or pen. 

It is an absolute check against getting the read- 


It will increase the consumption of gas by reducing 
the friction between consumer and supplier. 


METER REGISTER CO., 52 to 56 'llincis St. Chicago, Ill 














THE “LITTLE GIANT” WATER GAS GENERATOR. 


In order to correct some of the drawbacks in existing apparatus, 
and to bring Water Gas Generator’ within the reach of all Gas Com- 
panies, I have completed a Gas Generator (which can be seen in daily 
operation) having many advantages over all others. 

This Generator takes but little room. It requires no change to be 
made in the height or depth of gas houses. It is more easily repaired 
when necessary. It is simpler and easier operated. It makes more 
good gas from a given quantity of stock. It makes good gas from 
cheaper stock. It makes gas of any desired candle power up to 
thirty without smoke. It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 


A, M, SUTHERLAND, ;. - 





crude petroleum or its distillates, including Naphtha of any specific 
gravity. I build these Generators with any required capacity from 
3,000 cubic feet per hour upward. 

In more than one-half the gas works in the country the “ Little 
Giant” will enable one man to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

I have decided to take orders for these Generators for the balance of 
this season at one half the price of any other Water Gas Generator 
of equal capacity now on the market. After that the price shall be 
raised. Everything is guaranteed, including durability and capacity 
of the Generator, the quality of the gas, and its cost, 

Correspondence solicited. 


Nog, 115 Broadway, N, Y. City, 
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The Continental Iron Works 














THOMAS F. ROWLAND, President. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
! | “re BROoOoBRL YN, N. WY. 
: | \ { 4 TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 
=> A os ' | }: 
a | = || | BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


f Wrought Iron Gas Holder Tanks, 
" : BENCH CASTINCS, RETORT LIDS. 

fi Hydraulic Mains, Condensers, Scrubbers. Purifiers, 
fr Valves, Etc., Etc. 


SELF-SEALING RETORT MOUTHPIECES & LIDS 


For Round, Oval, or “D” Retorts. 











fe THE HAZELTON BOILER. 


# 
FH The Handiest, Safest, and Most Economical Boiler. 








THE HIGHEST STANDARD OF EXCELLENCE. 





Patented in the United States and Foreign Countries. 





THREE REGISTERED 








THE PORCUPINE 
BOILER. 


THE HAZELTON 
BOILER. 


ie La ‘ 
~ We Sa Soe eS 
a a 











TRADE MARKS. 





All Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 











<, 
; | MANUFACTURERS AND SOLE PROPRIETORS, 
Bot General Office, 716 E. Thirteenth St. 
oo Works, Avenue D and Thirteenth St., New York, U. S.A. 
if 
ee This Company is prepared to furnish Plants of Boilers of any desired capacity; solicits in- 
by spection of those now in operation, and will forward proposals and other information on —_ 
: cation. All imitations of the substantial features of this boiler are infringements, and will be 
ee prosecuted to the full extent of the law. Correspondence Solicited. 
The following are a few of the Gas Companies using this Boiler: 
; THE NEW YORK MUTUAL GAS LIGHT COMPANY........... New York City. ST. PAUL GAS LIGHT COMPANY......... 14s eo SeDASADORSM WER ORE St. Paul, Minn. 
: THE NORTH ADAMS GAS LIGHT COMPANY..... obekaas North Adams. Mass. NEWARK GAS LIGHT COMPANY..............sscecess Pa: ese Newark, N. J. 
i THE BOSTON GAS LIGHT COMPANY. ..........ce.sscccccscveeces Boston, Mass. THE NORTHERN GAS LIGHT COMPANY................eceeees New York City. 
ia CONSOLIDATED GAS COMPANY.............ccccccccsseccscceees New York City. PU? WR BOT COMPAS 6055 oc ccceccs cccscccticncscecus Brooklyn, N. Y. 
NEG CONSOLIDATED GAS AND ELECTRIC COMPANY.......... Port Chester N. Y. MILWAUKEE GAS LIGHT COMPANY................ ...++s+++.Milwaukee, Wis. 
HUDSON COUNTY GAS LIGHT COMPANY...........cesceeesee- Hoboken, N. J. Passenunmam GAS LIGHT COMPANY. ........ccccccccccscccseces Pittsburgh, Pa. 
MEAT esis GAD COMPANY ciccscccccs..cccpescvctesesisdesesse Haverhill, Mass. eres areas A CI ido aio ccs vocccds soucctckes ccccscbus’ Chicago, Ill. 








Goal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


| CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may besentto . 


A, M. CALLENDER & CQ., - - No, 32 Pine’Street, New York. 
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Jewel Gas Stoves 


* MADE*IN 


=~ ARE THE BEST. i= 








FIFTY Se VEINS? LES; * 


“Prices from 75 Cents to $66.00. 


For Details we refer to the Jewel 1892 Catalog. 











TEWEL FEATURES ARB: 


Burners with Sawed Slots. 





GEORGE M. CLARK & COMPANY, 


157-161 Superior Street, 


Direct Needle Valves. 


Makers, 


CHICAGO. 











SCiEN 


TriEiICc Book: Ss. 





KING'S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, 0.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomAS Box. Sec- 
ond edition. $5. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by ProF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


»| DIGEST OF GAS LAW. $5. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


ELECTRICITY. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
40 cents. tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
oun petmiees wine cr cau. GAS, AS APPLIED TO ELEMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts 

LIGHTING, by W. Suaa. $1.40 ELECTRIC TRANSMISSION OF ENERGY, by G. KNapp. $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 
ee een eee ee oe ee POCKET-BOOK, by MONROE and JAMIESON. 
A TREATISE ON THE COMPARATIVE COMMERCIAL VAL. 


} aan = ne AND CANNELS, by D. A. GRaHaw | MAGNETISM AND ELECTRICITY, by J. OVEREND. 
‘0., Cloth. 5 


GAS COMPANIES DIRECTORY, 1891. $5, } ae . . 
| DYN -.O BUILDING, by F. W. WaLKER. 80 cents. 
THE AMERICAN GAS ENGINEER -_— | ELFCI 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 


40 cents. 





ACCUMULATORS, by Sir D. SALOMONS. $1.20. 


ENT’S HANDBOOK, by WM. MOONEY * CAL TABLES AND FORMULA, by L. CLARK and 


‘3INE. $5. 
GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. “ 
Paper. 20 cents, ELECT .C LIGHTING FROM CENTRAL STATIONS, by G. 
ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, PORE ape, eae. 
NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $1. =" a. PRECAUTIONS, by K. HEDGES. Illus 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND | SUPPLY OF ELECTRICITY BY LOCAL 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. K. HEDGES. Paper. 40 cents. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 | pomMESTIC ELECTRICITY FOR AMATEURS, by E.8Hospt- 


AUTHORITIES,< by 





MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by 


FUEL AND ITS APPLICATIONS. $7.50. | sAITER. $3. 


express, upon receipt of price. If sent by mail, postage must be addedjto 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon, 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. 


FRANK L. WILCOX, Treasurer. 


GEO. H. SAGE, Secretary 


® BERLIN IRON BRIDGE CO. 


= 
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‘The above illustration is taken direct from a photograph, and shows the interior arrangement of 














our Main Shop at East Berlin. This building 


is 80 ft. in width by 400 ft. in length, made entirely of iron and glass—no woodwork being used about the construction. It is 
er with all modern appliances for the manufacture of Iron Railroad and Highway Bridges, Iron Buildings, 


Iron Roofs, and General Wrovght Iron Construction. 


No pains or expense have been spared to 


make this a model plant. The capacity of this Shop is 1,000 tons every 30 days. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad avenues 


East Berlin, Conn. 








GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO., 104 High Street, Boston, Mass. 


: Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 
PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to an: hy — for trial. No sale 
unless satisfactory. Manufactured ty the WATERTO R COMPANY. 


H. E. PARSON, Supt., No. 54 Pine St., N. Y. 






































THE NEW 


HANDY BINDER. 


| This article may be described as elegant 
in appearance, strong, durable, and possessing many special 
qualities of its own. It allows the opening of the pages per- 
fectly flat, whether one or several numbers are in the binder 
Any number can be taken out and replaced without disturbing 
he others. The papers are not mutilated for subsequent bind- 
ing in permanent form. The binder is supplied with gilt side 
title, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 
alue, always convenient for instant reference. Handy Binder, 
Postage pald, $1.00. 

A. M. CALLENDER & CO., 32 PINE STREET, NEW YORK CITY. 


Fuel and Its Applications 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 

















7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7-30. 


A. M. CALLENDER & CO., 32 Pime St., N. Y. 











NEWBIGGINGS HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. ggg ove additions have been made to the text, 


and wuceb of it has been rewritten and otherwise improved. Price, cloth, $6. 


CALLENDER & CO., 32 Pine St. N, Y. 
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THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 
Experimental Meters of all Kinds, 


AND 
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OF ALL SIZES AND FOR ALL PURPOSES. 


Catalogues showing New Designs will be sent upon application. 


MANUFPACTORIES, 


7 508 to 514 West Twenty-second St., N.Y. Arch and Twenty-second Sts., Phila. . 125 & 127 S. Clinton St., Chicago. 
q AGENCIES, 
. No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street San Francisco Cal. 


; No. 810 North Second Street, St. Louis, Mo. 





2 GAS STOVE SHOW ROOMS, 242 Sixth Avenue, New York City. 
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ROOTS, NEW GAS EAS AVST SR. 








THE P. ‘E & FM. ROOTS CO, " Palanten and Ms Manufacturer, “CONNERSVILLE, IND. 


8. 8. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


. A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 
of Europe and in other parts of the world. Several have been erected in the United States. * 

“The C, & W. Walker Tar and Carbonic Acid Extractor has been in operation at 


these a Fen for the past six deny ape and is an unqualified ——,_ It pepeewes every 
from the in once ponies through the a 











ears, and I have used several kinds of apparatus and every expedient which has come 
my attention for dealing with the difficulty, —_ without success. The Walker ap- 


— paratus occupies comparatively small ess expensive than other systems and 
Bentage of the Carbonic ‘Acid. I also A yr* — a iPiprevents th the formation Ccuires but little attention. I carry inch cle and have an automatic delivery 
= of Naphthaline, because since I er I have had no stop- 


ve. This Tar ae iy re gas makers. 
pages from this cause. These works have bean os eae * troubled with Tar for many GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. Co.” 


: This Tar Extractor will perform its work with about one-fourth the usual back-pressure neiniesdieih required. It is simple in construction, 
. and can be supplied at a very reasonable price—less than any other ever before introduced. Satisfactory results guaranteed in every instance, 


GEO. SHEPARD PAGE'S SONS, Sole Agts. for Western Hemisphere, 69 Wall St., N.Y. 


Gasholder Tanks & Gas Works Masonry Complete. 


1 
| 
| PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
' 
; 
i 
| 
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J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 








OrE* A. a COMPANIES. 


Price, - - - $85.00. 


a) A. M. CALLENDER & co., — Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA,, PA. 

















Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS. LESSEES # PURCHASERS OF GAS WORKS. 





Standard ** Double Superheater "’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 
Hirectors of 
WATER GAS PLANTS, 

(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKe 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON 4PPLICATION, 
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NATIONAL 


GAS LIGHT AND FUEL CO., 


No. 52 Lake Street, Chicago. 


FRED K HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


Sole Builders »««: Springer Cupola System, 


Including Solid Arch, “Sliding” or “‘ Bye-Pass” Combustion Valve Forms, and all Modern Improvements. 














Also, by Special Arrangement with the United Gas Improvement Company, 
ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 








GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
<?- e ) 








Tank Ea aiieutiins and Wlason ‘Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W. C, WHYTE, - - - No, 15 Cortlandt Street, N, Y. City, 
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NATIONAL GAS«a7 WATER Go., 


218 La Salle St., Chicago, Ill. 
C. D. HAUK, President. HENRY C. REW, Vice-Prest. N. A McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engincer. 


BUILDERS AND OPERATORS OF 


Gas Works and Water Works. 








WATER CAS APPARATUS A SPECIALTY. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 








CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Su.ccessors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ; ; ot tote . 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 











OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0. No. 351 Canal St. New York. 








Wilbraham Bros., RON Mass 


| For Gas Purification. 
tk... © oe. | 


Acts immediately, and more efficiently 
SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOOR HAS GOVERNOR, sreenpoint chenica Works, 


| JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or _| Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 
Steam Jet Exhausters. | noma 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilbraham Gas Exhausters, Is a superior natural Hydrated Oxide of Iron. 


Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 


of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
J furnish the diluent at a nominal cost. It is now 


used by the largest gas companies in the West. 


Mae. Rotary Piston Pumps. Full information, with references to many users, and prices 


delivered in any locality, furnished on application to 


Catalogues and Prices on Application, H.W, Dowglas (“iss compcay) Ann Arbor, Mich, 
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Wood's Gas Scrubbing and Enriching Apparatus. 


te 














End Elevation. “Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos. 531 to 543 West 20th Street, N. Y, City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNHB, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence, 








—— AND THE—— 


W/O ODP 
Automatically Regulating 


Arc Dynamos AND LAMPS. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OFFICES. 








Wood Dynamo. 


NEW YORK, © . 42 & 44 Broad Street. | PITTSBURCH, PA., - - 533 Wood Street. 


PHILADELPHIA, - 907 Filbert Street. DALLAS, TEXAS, - = - McLeod Building. 
cnaraahoue 185 Dearborn Street. TORONTO CANADA, - 138 King Street, West. 

UFFA SSO ° 38 New Montgomery Street. MEXICO, F. Adams’ Successors, ~ _ City of Mexico. 
B LO ° - 228.Peari Street. CUBA, Maicas & CO., - Havana. 
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ENGINEERS. 





GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd.. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





eu ae oe 


Speciale—Flange Pipe, Valves and Hydrants | 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 








WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 














THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, OChio. 


M. J. DRUMMOND, EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P2 





| 





| SPECIAL CASTINGS AND LAMP POSTS. | 


‘Ofie, Corbin Building, 192 Broadway, N. "ha " i = semen 


MANUFACTURERS OF 








THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON 


rir ©. 


CINCINNATI, OHIO. 


For MANUFACTURED “= NATURAL GAS * WATER, 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 








‘To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


co. A GEFRORDR, 
248 N. Sth St., Phila., Pa. 


LUDLOW VALVE MFG. CO. 












OFFICE AND WORKS, 
938 to 954 Biver Street and 67 to 83 Vail Av., 
TROY, Ne We 





tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 


48 in., outside and inside Screws. Indica- 


Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 
- Bend for Circulars. 


Vaives.—Double and Single Gate, 4 in. to 


Hydraulic Main ip Regulators, also 








JAS. MCMILLAN, Prest. HUGH MCMILLAN, Vice-Prest. W. C. MCMILLAN, Sec. & Treas. J.H. WHITING, Gen. Supt. 


DETROIT PIPE & FOUNDRY CO,, 


DETROIT, MICE. 


Flange Pipe, Branches & 
Special Castings. 








CENERAL FOUNDRY WORK. 


Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. | The Weston Standard 
| Reversible, Strongest, Most Durable, Most Rasily Repaired. VOLTMETERS AND AMMETERS. 


Se 
WSS 

















These Instruments are 
the most accurate, re- 
liable, and sensitive 
portable instruments 
A ever offered. A large 
variety of ranges, to 
meet the requirements 
of all kinds of work. 


Send for Catalogue. 


Weston Electrical 


Instrument Co., 
St, Newark, N. J. 


i) 


A Run, 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 





Office & Factory, 114-120 William 
Send for Circwlars. | 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Bie, 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORES & GEN’L OFFICE: TREASURER’S OFFICE? 


Indian Orchard, Mass. 72 Kilbw & 112 Milk Sts, Boston, Mas? 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J, H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. Davin R. DALY Gen’l Mang’r. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Mianufacturers of Clay et, Pe Brick, 
Gas House and other Ce 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 








RETORTS AND FIRE BRICK. 





LACLEDE FIRE BRICK MFG. co.,| MANHATTAN 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. ¥ 




















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P.0. Box 373 


Successor to WittIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 

















(ESTABLISHED 1856.) , 
WORKS, Perth Amboy, N. J. 
Clay Gas Retorts, 
BENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
A Cement of great value for patching retorts, putting on mouth- 
and cupolas. This cement is mixed ready for -use. 
and thorough in its work. Fully warranted to stick. 
fa Seg Sn Sm iN 9 ets oe puma 
Cc. LL. GHROULD & OO.; 
5 & 7 Skillman St., Brooklyn, N. Y. 


EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y. 
Fire Brick, Tiles, Etc. 
pieces. making up all bench-work joints, lining blast furnaces 
PRICE LIST. 

In Kegs less than 100 Ibs., “ aa? * 
Western Agent, H. T. GEROULD, Wichita, Kan. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Brede!l Full Depth and 
Semi-Recuperator Benches, 
ts And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the nee of Coal or Coke as fuel. 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
13x13x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 





Role Ageuts the New Engiand States. 








Kine’s Treatise on Coal Gas. 


A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A; M. CALLENDER & CO., 32 Pine Street, N. Y. City! 


and of Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6. E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
x Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 
Generator Gas Furnace 


Bartlett Street Lamp Mfg. Co. 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps, _ WY  _* Speciais. 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - WN. Y. CITY. 


Gas Companies and others intending to erect Lamps 
| No. 823 Eagle Ave., New York, N.Y.;| and Posts will do well to communicate with us. 


. | The American Gas Engineer 
Lu cummin co, -Jeseycn,na/ ANG Superintendents Handbook. 


Address as anove, or D. D. FLEMMING, J City, N. 4. 
— By WM. MOONZFY. 
AMERICAN , 
GAS LIGHT JOURNAL 850 Pases, Full Gilt Morocco. Price. $8.00. 
$3.00 per Annum. 


A.M. CALLENDER &CO. | Mi, CALLLENDER & CO., 32 Pine St.. N. Y. 


28 Pine Street, N, ¥ 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 











PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 
SINGLE, DOUBLE, TUBULAR, PIPE, 
AND AND 
TRIPLE LIFT SINUOUS FRICTION 
GaSnolders, CONUENSETS. 
OF ANY CAPACITY. Se OF ALL SIZES. 


a ——— - 


IRON ROOF FRAMES AND HLOORS. 
Purifying Boxes, Center Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 
— ALSO — 


Gas and Water Pipe, F"langed Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Bestabliehed isei. Incorporated is8sail. 


KERR MURRAY MFG. CO., 


FORT WAYNE, ITND.- 





Those who are in need of 


Holders or fas Works Apparatus of any fjescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GCEHT AN ESTIMATE FROM US 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Wa'tizmates, Plans and Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 


Teestitebbiease, RAC. 











Triple Donble, & Single-Lift . PURIFIERS. 
GASHOLDERS. | CONDENSERS. 
fron Holder Tanks, fe Scrubbers 
ROOF FRAMES Baan aston 
Cirders. ol STORAGE TANKS. 
BEAMS. | Boilers. 





The Wilkinson V Water Gas Process. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILLW’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, ®st2'©° Delaware Iron Works. 


MORRIS, TASKER & CoO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water bese ae Works 











Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, ete. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 
Iron Floors, Taziks, all Sizes. 


Single, Double, wind Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe’ ~“ittags. 
Plans, Specifications and Estimates for all kinde of Machinery furnished on application. 
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Millville, N. J. Engineers, 
Foundries and Works: Florence sad Iron Founders, 
Camden, “ « * e Machinists, 


No. 400 Chestnut Street, 
PHILADELPHIA, PA. 


GAS HOLDERS 


SINGLE, DOUBLE «*° TRIPLE LIFTS, 


WITH OR WITHOUT 
WROUGHT IRON OR STEEL TANKS. 





MANUFACTURERS OF 


CAST IRON PIPE. 





PURIFIERS. CONDENSERS. SCRUBBERS. 


SOLE MAKERS OF 


The Standard Mitchell Scrubbers. 


(PATENTED) 





THE HOPPER AUTOMATIC GAS GOVERNOR, 
BENCH WORK, 
PLATE GIRDERS, IRON FLOORS AND ROOFS, 
THE TAYLOR REVOLVING-BOTTOM GAS- PRODUCER, 
HEAVY LOAM CASTINGS. 





HYDRAULIC WORK, ' 
LAMP POSTS, VALVES, ETC. 





x3 “ 2 al “s an 
. EE RR ee OR iy eat Oe Bs Rite gh See on Sg 
iB ee ¥ x “a ‘ ene - 








ISBELL-PORTER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 





ENGINECRS AND CONTRACTORS FOR THE 


onstruction and fxtension of (as Works. 





Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 


Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLI-PORTHR COMPANY, 


No. 245 Broadway, New York City. 


July 18, 1892. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 














JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors: 


FOR THE 


CONSTRUCTION OF 


GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings wall 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, | 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 








Bauton Foutry Gh, 


FOUNDERS AND HUI 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 
SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Pians and Estimates furnished for new works or extensions of 
old works. 











H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. Brrca, Asst. Mangr. R. J. TARVIN, Sec, & Treas. 


STACHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| and all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. ‘ 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 


1. DEILY & FOWLER, |i 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 
G&G ASHOLDERS, 
EXolders Built 1885 to 1891, Inclusive 


Foundry : 
83, 35, 37 & 39 Mill Street. 











Single and Telescopic. 


Chester, Pa. Little Rock, Ark. Northern Gas Sr _ of Calais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) Irvington, N. Y. New York, New London, Conn. (2d) Vancouver, B C. 
Staten Island, N.Y. og a Mass. Willimantic, oly West Chester, N. Y. Charlottesville, Va. 
Saugerties, N. Y. . @ Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. 
CHiwton, Mass. (Lao. uilis) Wondatoe k, Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. 
Chattanooga, Tenn. Malden, Mass. Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 


Galveston, Texas. (3d.) Staten Island, N. Y. (2d) Erie, Pa. (2d) 
Fort Plain, N. Y. Woodstock, Ont. 


Morristown, N. J. 
West Chester, Pa. (2d Lebanon, Pa. 


Pittsfleld, Mass. (2d) 
Chattanooga, Tenn. (2d) 


Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,”’ N. Y 
New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Salem, N. J. (3d) Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 
Omaha, Neb. (2d) San Diego, Cal. Coneord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Lynn, Mass. (2d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 








ILLUMINATIN G Gas! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


BURDETT een - = Hartford, Conn. 








WM. HENRY WHITE, 


No. 32 Pime Street, - - - New i City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF’ 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


orrespondence with Gas Companies contemplating extending or improving their Plas. respectfully invited. 
Plax ead Estimates Furnished 





ay 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


mn PINS 2 OO. -.— 


2328 & 229 Produce H=xchange, New YoreE. 


Cable Address, ‘‘PERKINS, NEW YORK.”’’ Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LBocusT Point, BALTIMORE. 





ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 
S. Catvert Forp, Government Inspector at Washington, pronounces this Shale 
“ONE OF THE BEST GAS ENRICHERS THAT HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


12,553 Cu. Ft. of 50-Candle Gas, or : And 808 Pounds of 
10,460 Cu. Ft. of 60-Candle Gas, } An Equivalent of 627,650 Candle Feet, i Merchantable Coke. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


New York, Philadelphia, Baltimore and Newport News. 





WE CAN ALSO SUPPLY A LIMITED QUANTITY OF 


BRECK RNRIDGH CANN EL. 


Particulars as to Prices, etc. furnished upon application to the above address. 


JAMES & WILLIAM WOOD, 
Gas and Cannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
evlebratel BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 
Analyses, prices, and all furtber information furnished on application to 











SIMPLE, STRONG, AND DURABLE. 


Agency for U.S., Room 70, Nos. 2 & 4 Stone St, N.Y, City, | °™ 22": soem cuss xe co, Columbus, Int 
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The Despard Gas Coal Co., CELE 
DESPARD Gas coa,,| PENN GAS COAL CO. 


COrk. EF. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 

ROUSSEL & WER, } AGENTS. \ BANGS & HORTON, 


71 Broadway, N. Y. 60 Congress St., Boston 





JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngeuiuneer 


446 E. 116th Street, New York. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


JAMES R. SMEDBERG, 


Gas Engineer, 
213 Jefferson Ave., Peoria, Ill, 

















Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references will be given. 


The Chemistry of 








Illuminating Gas. 


| giving qualities, and in freedom from sulphur and other impurities. 


By NORTON H. HUMPHRYS. Price, $2.40. 


A. Me. CALLENDER & CO., 32 PINE S7., N. Y. CITY. | 





Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 

















POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY. N. J. 
WATKINS (SENECA LAKBE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 


Principal Office, 224 South 3d St., Phila., Pa 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 








26 Broadway, New York City. 
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JOHN J. GRIFFIN & CQ., 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 52 Dey Street, NEW YORK. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


uf METERS FOR MEASURING GAS 


IN ANY VOLUME. 











Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


IN See el UL, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 




















por Pressure and Vacuum Gauges. 
paith 40 years’ experience and the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
idamwcroder ruts Patent Cluster Lanterns for Street Illumination. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect ” Gas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Batablished 1849. 


HARRIS BROS. & CO.., 


Twelfth and Brown Streets, Phila., Pa. Agency, 67 & 69 S. Canal Street, Chicago. 
S. S. STRATTON, Manager, Chicago. 


Manufacturers of Wet and firy (as Meters, 


STATION METERS, METER PROVERS, 
EBXPERIMENTAL METERS, SHOW OR GLAZED METEBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
ve STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, See. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
avs Ageoncies: 
Manufactorics: a bap hoon tog eoe peter spe ; | 177 Elm Street, Cincinnati. 
Ww d St. N. =: SUGG’S “*s ND: »” ARGAND B tNERS, 125 & 127 S. Clinton Street, Chicago. 
512 est 22 4 | SUGG’S ILLUMINATING POWER METER, S10 North Second Street, St. Louis. 
A rch & 22d Sts ’ Phila. Wet Meters, with Lizar’s **Invariable Measuring’? Drum. 222 Sutter Street, San Francisco. 








EAE LME & MeciLHENNy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 








a 





154 West 27th Street, By. 9 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 


MANUFACTURERS OF 


= Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers. 





To designate from the regular Glover Meter, 
DRS Gee METERS. also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 
METER PROVERS. It is worth your consideration. 





CHAS. V. NEWMAN, Western Mangr., 


14-1435 Unite Ridg., Chicago, Lis, REPAIRING, Full descriptive circular sent on application. 








eee oy 
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W, WALLACE GOODWIN, President. E. STEIN, Vice-President. WM. E, STEEN, Sec. & Treas, H. B, GOODWIN, Superintendent, 


THE GOODWIN GAS STOVE AND METER COMPANY, 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44&46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


The Most Economical, Efficient, and 
Durable Gas Stove Made. 





SIZE. 
Stove. Oven. Broiler. Top. 
31 inches high. 9% inches high. 10 inches high. . aches high, 
17 inches wide. 15 inches wide. 15 inches wide. 16 inches wide, 
124% inches deep. 1244 inches deep. 
Length over extension shelves, 32 inches. 


This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 

The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 

Three-eighth inch supply pipe should be used when the pressure is 1} 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED. 





Catalogue showing Styles and Prices sent free on application. 








Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and [0 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 





